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THE GANESHKlflNI) DAIRY HERD. 

BY 

H. E. 1.0KD WLLLINGDON, GXM.E., 

Governor of Bombay. 


Jn venturing to write a short description of )ny lionie farm at 
(.Jatieshkl;ind, I do so in the hope that it may stimulate greater 
ijiterest in a branch of our agricultural industry, which, if properly 
developed, may prove to be an important addition to the activities 
and profits of those who are engaged in the occupation of 
farming. 

In (iomparing the agricxiltural conditions of England with those 
of India we necessarily observe majiy disparities, of which perhaps 
tlie chief is the prevalence in India of peasant holdings and in 
England of considerable or large estates. There are, however, many 
• exceptions to the normal state of affairs in both countries, and 
tlicvc are many parts of India where large holding^, predominate, 
fii such cases the main point of difference betxveen our two countries 
lies in this fact, that the landowner in England is in most cases a 
farmer himself who has his own homo farm, breeds his own stock, 
and cultivates some of his own land, and thus acquires a practical 
knowledge of agricultural life and takes a 'keen and sympathetic 
interest in the welfare of his teiuints and labourers. Tn this country, 
on the other hand, the great landowner, who is himffelf a practical 
agriculturist on a large scale, is unfortunately rare. Btit an 
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direction may be followed by others, and that our best breeds of 
cattle will be bred and perpetuated on the most scientific lines in 
future years. 

May I, in conclusion, venture to give a few hints and suggestions 
to those who may be encouraged after reading this paper i,o start a 
dairy farm themselves 1 

1. The owner should personally supervise and pay constant 
visits to the farm, lie sliould not expect results for the first throe 
years, imtil the young stock he breeds are coming into profit. lie 
will then be able to add to his herd the young lieifers which he thinks 
are likely to prove the best milkers, and sell oti the surplus stcxik by 
auction or otherwise, which will go to imju'ove the cattle in his 
neighbourhood. He should keep a register of each cow in his lierd, 
showing the calves she produces year by year and the amount of 
milk she gives through the year. T woidd furtlier suggest tJuit in 
starting stud herds every owner should, as we often do in England, 
name each animal by the name of the State or locality where it 
is bred, e.g., “ Marie of Junagadh,^’ Rose of Tlajpipla by 
this means it is always possible to trace the stock of any herd, 
and buyers will always know from what foundation stock they 
come. 

2. Give the cattle lots of exercise, and let them lead as far as 
possible their natural lives. Never tic young stock up ; let them 
run in a paddock as soon as they can, and when shut up, put them 
in a shed with an open yard to run out into, 

3. Give the cattle lots of food. No animal can prosper unless 
it is properly fed, but witJ) food and careful tending the cows will 
become more regular in their breeding and produce more milk, and 
young stock ^till come to maturity earlier if they are well fed and 
cared for in their early years. 

4. Keep tl*e farm and stables absolutely clean, and give the 
cows ample bedding when they are in the byre. 

These are among the chief essentials which are necessary to 
the sucdhssful. management of a farm. I have endeavoured to carry 
them out on jny own, and I think my facts and figures will prove 
with not unsatisfactory results. 



PLATE I. 



Fig, 3. FARM BUILDINGS - SILO AND DAIRY. 






. PLATE II 



Fiii. 1. COWBYRh;, 



Ss- 2. SILO, COW BYRE. AND DUTCH BARN. 




THR (UNRSHKHIND DAIRY HERD 


Government House Dairy and Farm. 

Ganeshkhind Dairy and Farm were started in October 1913. 
They are situated in the Park at GaneshkRind about a (juartcr of a 
mile from Government House. 

BuiyUngs. The farm buildings consist of a cow byre containing 
16 stalls built on the latest American system, a small dairy, silo, 
Dutch barn, sheds for young stock, and a calving shed. The buildings 
are all made of stone, and the cow byre is stone-floored throughout, 
thus enabling the herdsmen to keep the byre clcifii, whicli is the 
first important step if cattle are to be kept healthy and well. Each 
stall has a separate feeding trough with (iold water laid o}x, tJius 
making it possilxle for each, trough to be kept clean after eaedt jueal. 
The dairy lias a tiled floor and gLazetl tile walls, and is about twenty 
feet by ten, and consists of l.wo small rooms, ojie cojitaining the churn 
and butter-maker and the otlier a milk-separator. 

Silo. Tills is a stone building in which green fodder is stored 
and made into ensilage, which gives an excellent food for fhe cattle 
when fodder is scarce and expensive. 

DiUch Barn. This is a stone building, bricked up on three sides, 
with one side left open, arid is used for stacldng any crops that have 
been cut until they may be required, and also for housing farni 
implements. 

Acreage. The arable land consists of about 26 acres in which 
the principal crop is lucerne which is cut green for the use of the 
stable horses. The sxirjflus is sold and fuids a ready market. Maize, 
joivar {Androjjogon Sorghum), and other fodder crops arc also grown 
for the cattle. 

’ Stock. The farm started with eight cows, eight lieifers, and 
one bull, and the breed is pure Karachi, or as it is sonfetirncs, thougli 
less accurately, called Sindhi. To-day the stock consists of 53 head 
including 16 cows, 1 stud bull, and the rejuaindcr*young stock. At 
an auction sale in September 1916, the sum of Rs. 3,200 was obtained 
for 16 surplus young stock, or an average of Rs. 200 per head. 

Fodder. The cattle have good grazing during somtf months 
of the year in the park of 400 acres. They are turned out mornilig 
and evening to graze, and during the day the cows are tied up in the 
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cow byre. Besides what they can pick up in this way, every cow 
has a daily ration of ehooni, bran, cotton-seed, and salt. 

Milk. • The supply of niilk has been yearly increasing, and the 
amount of milk received from April 1916 to March 1917 totals 
37,309 lb., or an average of a little over 3,100 lb. per month. 

Milk received nmMyfroin April 1916 to March 1917. 


-« ■ 

Month 


Quantity 
in lb. 

Average number of 
cowa in milk 



during the month 

1916 

1 



April 

•*•! 

2.868 

lU 

May ... 

‘ 

3,902 

11 

.June 

••• 

2,771 

9 

July ... 

... 

2,985 

10 

Auguat 

... 

2,641 

9 

Soptoinbor 


3,702 

10 

October 


3,781 

11 

November ... 


3,337 

11 

1 

December 


3,231 

11 

! 

1917 




January ... ' 


2,815 

9 

February 

... 

2.377 

8 

March 

... 

2,899 

8 



37,309 


^ 





Accounts as per statement below show for 1916-16 a profit 
of Rs. 376-1-4 afid for 1916-17 Its. 1,168-12-8 after allowing for 
interest on capital outlay on buildings, Rs. 12,000, and purchase of 
stock, Rs. 3,000, at 6 per cent. 



Govebn-ment Hovse Daiey and Farm. 

Statement of Accounts from 1st April 1915 to Mst March 1916. 


the GAEESUKHIND DAIRY HERD 



Credit 



Government House Dairy and Farm. 

Statement of Accounts fi'OM Ist April 1916 to 31s7 March 1917. 
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and purchase of stocl 
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List of Cows in Milk. 
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9 * 



1o Mahaluxumi 1111-14 Sarja I Mari i 1st , ‘24 4-17 do. 



WHEAT VARIETY TRIALS IN THE PUNJAB. 


BY 

W, EOBEBTS, B.Sc., 

Vrind-pal and Professor of AgricuUure, AgricuUurul College, LyaWpur. 

The Punjab wheats were preliminarily classified by Mr. Howard 
in 1 906 and hflituled over to the Economic Botanist of the Province 
in 1908. The comparative testing of these and later of Pusa wheats at 
the Lyallpur Farm from 1909 to date will be discussed in the present 
paper. The early trials are notable with regard to the persistence 
with which we believed in Punjab No. 9, while the later ones 
conclusively show Pusa No. 12 to be inferior in yield under ordinary 
conditioius to the local No. 11 and even to Punjab No. 17 in certain 
seasons at least. 

For tlie sake of clearness the trials will be considered under 
two heads, viz., (1) Variety exiieriments with Punjab wheats (as 
classified by Howard), and (II) Trials of Pusa wheats versus Punjab 
wheats. 

I. Expemments with Punjab wheats. 

Wliat ajipeared to be the best bearded wheats, viz., Nos. 8, 9, 
10, 11, 12, 13, 15, and 1 were received from the Economic Botanist 
and were tried in 1909.' . 



Type No. 

Previous crop 

Yield 
Mds. Srs. 

i$<]. 2G 

8 

Wheat 

21 10 


9 

Senji {Melilotus parvi/lora) 

27 30 


lU 

Fallow 

17 10 


11 

Wheat 

26 10 


12 

Gram 

21 0 


% 13 

Wheat 

21 SO 

8q. 25 

14 

Math {Phateolut) (failed) 

17 10 


15 

Arhar {Cajanut indicut) (failed) 

18 24 

Sq. 26 

• 1 

Maize 

21 11 


Ml. Milligan, who was acting for the writer in 1910, wrote as 
follows : — 

“ Tjje wheat variety experiment shows two outstanding crops 
4ty]je8 Nos. 9 arid 11) yielding 27 maunds 30 seers and 26 mds. 10 srs. 

I Report on th. Ofmalions of the Department of AgrimUure, Punjab, for the year 1000-10. 

( 10 ) 
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per acre respectively. The net value of the former was less than 
that of the latter, owing to the heavier labour bill involved in cutting 
a lodged crop. The grain, however, of this variety is much superior 
to that of No. 11, which produces a soft white wheat. Type No. 11 
has showji a remarkable power of standing, which is a very important 
point in the surrounding district.” 

It will be noticed that no comment is maile on the fact (Jiat 
No. 9 followed a leguminous crop. The crop was luxuriant to 
start with, and both Mr. Milligan and the writoi- ^vere exi)ecting 
great things of No. 9. The straw of No. 9 is a good deal stronger 
than that of No. 11. No. 9 had <'omc out well with Mr. Milne 
in 1908 and had given good milling tests.' In 1910-11 the writer 
commented as follows* ; — 

“ These two types were grown on a fairly large area this season. 
No. 9 occupying 18 acres and No. 11, 16 acres. Type No. 9 stood 
better than No. 1 1 this year in every laise where the crop was heavy'. 
As a yielder, however. No. 11 heads the list in all c.ast^s where the two 
types were giwvn side by side {vide r esults in square ii6. Statement 
XV, and in square 10, Statement XVI).” 

The above shows the obsession under wliich we were suffering. 
No. 9 being believed to be the best wheat for gootl land had been 
sown in all the best plots, and comparative trials were limited to 
square 26 and square 10— the former rc])resenting go<jd land and 
the latter comparatively ijoor soil (Statements XV and XVI). 


Statemknt XV. 
{Square 26.) 


Type No. 

Area 

Previou8 croii 

. Yield 

Mds. 8ra. 

1 

1 acre 

Wheat 

18 29 

9 

do 

do. 

20 0 

11 

do. 

do. 

20 26 

12 

do. 

Fallow 

16 ;i() 

14 

do. 

do. 

21 3 

15 

do. 

do. 

17 21 


» Report OH the Operatione o/ the Vcjmrtwnil of Agrir.vlturc. Punjab, for tho year IGOS-fft 
• Report OH the Operations of the Department of AgticulUtre, Punjab, for* (ho year 1010-11, 
paragraph ziii. 
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Statbmknt XVI. 

, {Square 10.) 

Type No. Previous crop YieUI 

Mds. Sis. 

1 lifash crop {Phanfiotus) 9 28 

Ij do. 9 9 « 

11 do. 12 20 

In 1911-12, the writei remarked as follows’ : — 

“ Types Nos. 9, 13, and 11 were grown in acre areas side by side, 
the previous crl)p being cotton and senji, the other three types Nos. 12, 
14, and 15 were adjacent, but followed wheat as a previous crop. The 
differences in the yields will be noted. Type No. 13 has done very well 
this year, and had been sclecjtcd fo’- special trial from the results of 
previous years. It is a harani wheat and grown largely in Gurdaspur, 
Julhindur, and even in Verozeporc. Types Nos. 9 and 1 1 seemed to be 
very similar in ap])earancc, but No. 11 was lotiged to a much gi'eater 
extent than No. 9. As in 1910-11, however, it has given a slightly' 
higher yield than No. 9, though tJie latter yielded more in 1909-10. 

“ As regards types Nos. 9 and 11 generally, it may be noted that 
the average yield for No. 9 on the farm was 27 maunds 27 seers and 
with tenants was 18 maunds 25 seers, and of No. 11 on farm 
18 maunds 4 seers and with tenants 14 maunds 14 seers. No, 9 was 
grown, generally speaking, in good land throughout, whereas No. 11 
was often put in poor land, being regarded as a better yielder than 
No. 9 imder unfavourab'lc conditions. In good land even the yielding 
capacity of these two wheats is similar, but the straw of No. 9 is 
stronger and the crop stands much better and is for this reason 
better suited for good land than No. 11. 

“ It may be noted also that, from experience outside the farm 
this year, it hppeats No. 11 is easier to cut and thresh than No. 9 
(wide Statement XXI).” 

The year 19lJ i.s interesting, as in that year some seed of No. 9 
and No. 11 was issued for trial on a nmderate scale to zemindars 
with the approval .jf Sir. Milligan, then in charge of district work 
m the eolonV, • • , 

• Kcixirl m Ifim’i.-ralioni of Jie Deparhiunt of AijriciiUiire.. Pvttjub, for the year 1011-12, 
pago viii. 
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The results showed the marked superiority of No. 11 . The total 
rainfall for the year was under 8 inches and was 1'8 inches during 
the wheat-growing season, and canal water was scarce thus the 
hardier wheat triumphed. Type No. 11 gi-own on 1« acres by 
zemindars yielded 'an average of 20 maiuida, and No. 9 grown on 
204 acres an average ol 11^ maunds. Tiic difference between the 
two wheats in yield is of course nothing like the s(;ale which the 
above would indicate, but the superiority of No. 11 is clear. No. 9 
still continued to give high yields in good land and \vith favourable 
conditions. 

In 1912-13, Mr. Southern, who was acting for the winter, wrote 
as follows - 

“ An exhaustive comparative test was this year made of types 
Nos. 9, 11, and 13, both on good and ba<l land, and the results 
are of interest in that they appear l.o confirm the conclusions drawn 
last year with respect to types Nos. 9 and 11. Last year it appeared 
that No. 9 was a variety of wheat suitable only for good land ; the 
yickfs this year are all in, support of this. Types Nos. 9, 11, and 13 
were grown on good laud on acre blocks (1) after cotton, and (2) 
after wheat, with the following results 


Typo No, 

0 

n 


After cotton 
YieUl per a<*rt* 
Srs. 

25 0 

26 8 

24 16 


AitTBR WHKAT 

Yiel J pt;r aoru 
Mils. Si'H. 

:i Xi . 
26 

21 22 


“ After cotton No. 9 yiehled better than after wheat, the land 
being in better heart in the former case ; while No. 11 yielded almost 


equally well in both cases. 

“ bn 14 acres of poorer land the same three typps were grown 
side by side in plots varying from f to 1 acre in extent . The average 
acre yields work out as follows : — t 


Typo No. 

6 

11 

13 


Yield 
IVIds. Sis. 

14 37 
^6 16 

15 39 


“ In some of these plots, which are situated hear, a village a rid 
who. oonMquently the hmd'.is rich, No. 9 gave slightly liighCT 
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yields than Nos. 11 and 13 ; while in the rest of the area, where the 
land is very light in texture, Nos. 11 and 13 did very much better 
than No.. 9. It seems therefore from these results, and from the 
wheat survey which has recently been made in the Lyallpur 
District, that No. 11 wheat is the most suitable for the colony 
generally.” 

It may be noted here that in 1911-12 Mr. Hamilton, the then 
Director of Agriculture, who rendered many valuable services to 
the Departmeht, inaugurated a system of surveys of wheat and 
cotton in important districts in the province. 

The writer carried out such a survey in the Lyallpur colony 
in 1912, which showed that No. 11 oiscupied roughly 60 per cent, of 
the wheat area with a purity averaging 80 to 85 per cent., and No. 17 
occupied 35 per cent, with a similar percentage of purity ; less than 
6 per cent, being under other wheats. After 1912-13, when the 
writer took over district work in the Chenab colony, Punjab type 
No. 9 was definitely discardexl, as it had conclusively shown itself 
unprofitable under ordinary conditions. This wheat is still being 
tried in the Lower Jhelum colony at Sargodha, though the conditions 
are similar there to those at Lyallpm-, and no useful result would 
appear to be gained by continuing the trials. 

As far as Lyallpur is concerned, effort was made to concen- 
trate on the spreading of pure No. 11. Wheat in the colony used 
to contain from 2 to 6 per cent, barley, but lately owing to the 
Department’s efforts and to the reduction of the basis for buying 
wheat being reduced to 2 per cent, barley, the excess being paid for at 
halt wheat rates, the percentage of barley has gone down appreciably, 
specially near Lyallpur where the percentage now is rarely over 
1 per cent, anti very often only traces of barley can be found. The 
spreading cf a pure variety of wheat offers many difliculties not 
encountered wdth cotton, the chief being the large seed rate per 
acre and the difficulty of handling large quantities which are liable 
to damage by storing. ^ To illustrate this, we may consider the case 
of a man who purchasis one maund of American cotton seed. This 
suffices for iO acr^ and ‘costs Rs. 4-8. Such a cultivator would 
have nearly 40 ahres under wheat, the proportion being roughly 
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4 to ] . He would therefore require 25 nmunds of whent. if the seed 
rate is 26 seers per acre. This would <!ost liiin (at Rs. 4-8 a inaimd) 
Rs. 112-8. In spite of this the Department had 100,000 acres of 
No. 11 quite pure in the canal colonies this past season. The Lof^al 
Government recognizing the value of the work are advancing money 
for wheat purchases this year, which will enable us to largely increase 
the area of pure No. 11 next season. The general standard of 
purity of all the wheat in the colony has made a disti)ict advance as 
testified by all exporting firms who have noted a hiarked (diange 
in the evenness of quality of the wluiat being put on the 
market during the last two or three years. The extra luofit 
which may be obtained by growing pure No. 11 is estimated 
as follows 

lls. A 8. 

Half maund por acre increase over impure No. 11 with wheat at .S 8 1 12 
Two annas a lifiaiind premium on 15 maiindfl ... ... ... i 14 

Total ... 8 10 

This is a very moderafe estimate, as zemindars claim much higher 
yields, especially where No. 11 is displaciiig Punjab No. 17. 

II. Trtai.s of Pttsa wheats mrsm Punjab wheats. 

A great deal has been heard of (jertain Pusa wheats, and strenuous 
efforts from varioiLs quarters have been niadeto boom these, notably 
Pusa No. 12, in the Punjab. As tbe latter e.spe(;ially hasbeen 
given very thorougli trials in the Punjab, and as these trials have 
been carefully supervised and conducted, it may be of interest to 
other parts of India, where this wheat is reported to be doing well, 
to have a summary of our experience here. 

The first Pusa wheats were tried in 1911-12. Borne of tliese 
wore sent up mainly in connection with a study of the influence of 
environment which was being carried on by the Imperial Economic 
Botanist, and some were crosses of Punjab No. 9 to be grown 
alongside the latter. Of these types, Nos. 9e, Pusa 106, and 
Pusa 12 showed most promise. The following statements show 
they were no better than Punjab wheats. 
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Type No. 

Statement XXVI-A. 

Soil Irrigations 

Yield 

Mnzaffiirnafi^ar, Piiea 

Calcareous'* 

4 waterings 

Mds. Kra 

10 ♦> 

PiiHa 8 

loam 

... do. 

do. 

17 24 

Piisa 12 

do. 

do. 

Is .32 

Pii.sa 22 

do. 

do. 

1.S 16 

1 

Lijvht Naiiily 

.3 wateringH 

2(; 4 

9h *2 

loam 

do. 

do. 

21 2S 

9e :i 

do. 

do. 

10 4 

Oe 9 

do. 

do. 

13 8 

9e 10 

... do. 

do. 

0 32 

9c 13 

do. 

do. 

14 20 

Pima 100 

... do. 

do. 

in 4 

* With tendency to katlar, honre rcquiiinp: fi-pqiiont irrigation. 


Typo No. 

Statement XXn- 

Soil 

B. 

IrrigationH 

Yield 

9a 2 

(fOO«l loam — Homo of the 

*2 wat«*rings 

Md**. .Srfi 
17 11 

9o 1 

be»t on tho fai m 

do 

19 31 

9-^ 3 


do. 

10 II* 

9o 10 


do. 

15 34 

9e 9 


do. 

10 23 

9e 13 


do. 

17 .30 

Pnsa 100 

... 

do. 

21 30 


Before proceeding further, it is necessary to refer to the question 
of waterings, as this lias been criticized and may adversely affect 
the value of the tests, tit shoidd be noted that usually in the Lower 
Chenab Canal, when canal supply is of average quantity, the number 
of waterings after sowing is three, but this is by no means universal ; 

several villages with excellent cultivators use from four to seven 

the latter being unusual and confined to Mlar land where the 
concentratiopj of salt has to be kept down to secure a crop at all. 
When watered sufficiently, such soils yield very heavy crops. In 
ordinary years iwul in years of lower suj)ply, tlie number of irriga- 
tions after sowing may be classified as follows 


w waterlnKB * 
a <io. 

4 do. and ovt i 
ho water aftei 


Ordinary years 

Low supply yrars, 
s.p.. 1915-16 and 1916-17 

2 por cent. 

10 per cent. 

10 

58 

«o .. 

20 


10 .. 

none 

2 
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In order to get as much area sown with wheat as possible, the 
sowing period has to be very extended, and wheat sowing generally 
starts about October 25th and ends about December 10th or even 
later. * Some of the earlier sown wheat suffers from white-ant attacks, 
and this ^very generally is the deciding fatdor as regards tlie first 
watering. Cultivators do their best to postpone the first watering us 
it interferes with sowings, and early watering is knowm to be harmful. 
When Avliite-ants attack the young plants, lioAvever, there is no 
choice and watering has to be resorted to. Harrowing young wheat 
has been a regular method at Lyallpur since 1910 both to encourage 
tillering and clieck white-ant attack. It has proved beneficial but 
not a complete cure.' This implement is meeting with good 
siKJcess in the colonies. Again, it would a])])ear ihany people think 
tJic cultivator has no interest in economizing water. An elementary 
study o£ economics as it affeiiis him shoidd dispel this mistaken idea. 
The total charge for water-rate and “ land revenue” averages about 
lls. 10 per acre, whereas the giross value of an average crop of wheat is 
Rs. 00. There is every inducement therefore to sow as much as 
])ossihle and gamble on winter rains and good canal supply. If the 
former fails, as they often do, canal engineers are swamped with 
applications for more water, and each goiwl cultivator has some wheat 
whic.h receives only one or two waterings. The yield generally 
expected depends directly on the nundierof waterings given, though 
of course differing for different fields, Ifrom a large number of 
observations by my assistants and myself and fi‘om the testimony 
of zemindars these yields average as follows : — 


Nunibor of waterings after aowing 
Nil 

1 watering 

2 wateringfl 

3 do. 


Yield of grain 
Nil to Hmaunds 
4 to 7 n 
8 to 12 ,? 

13 to 16 „ 


It must be remembered that at Lyallpur the *ainfall during the 
growth of the crop is rarely over two inches and generally much less ; 
e.g., in 1916-16 the rainfall for the whole year amounted to 
3’04 inches only, of which one inch only in»three separate^showers 
fell during the life of the wheat crop, "^^Tieat is therefore in the 


* The AgriciiUvral Journal of India, vol. XI. ])art IT, p.Tgo 109. 
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Chenab colony almost entirely dependent on irrigation for its water 
supply. This would not appear to be the case at Quetta where, 
according to Howard, six or seven irrigations are usual, in spite of a 
winter rainfall of about seven to ten inches (10 inches is moi?B than 
equal to three irrigations in the Punjab), 

To resume, in 1912-13 the tests with Pusa crosses and No. 9 
were repeated. Mr. Southern remarked as follows : — 

“ The remarks made in last year’s report apply equally this year. 
Pusa No. 12 shows most [ironiise. Pusa No. 106 * s not done so 
well as last year, while tyjie No 9e is not like dl as Punjab 
type No. 9.” 

In 1913-14 exhaustive tests were conducted to compare Pimjab 
Nos. 11 and 17 stnd Pusa 12. Tlie remarks in the Annual Report 
by the writer were as follows : — 

“ An exhaustive teat was ■'de t his year bctv tyncs 
Nos. 11, 17, and Pusa 12 ' "'wn botJi after wheat and aftr^ ntou. 
Kach acre plot as in the case of toria (B. Napus var. dichotoma) 
was harvested in two parts, us the southein end of the neld is^nore 
uniform and better than the nortlu'vn end. Pusa No. 12 is uii 
eai’ly wheat, and the conditions pi ailing in the year u'^der 
report were favourable to an early i. pening wheat. As will be 
seen, typo No. 11 gave the highc eld in any one plot, but 
the average of the two acres niul ea of the three wheats is as 
follows : — 

T-VPa No- M<1». Si». 

runjali 17 ... 16 9 

J’uea 12 ... ^ Ijj 4 

Puyijali 11 ... ... J 5 J 4 

“As will be seen, type No. 11 and Pusa 12 happen to be 
exactly equal* The test will be repe >d. The yields are all low. 

“ Water^ was short and only two irrigations could be given. 
Yields in this square are rarely under 23 maunds.” 

In 1914-15 tests were repeated in square 26 and with eleven 
tenants when Pusa No. 12 was compared with Punjab No. 11. 
Results^ondusively ptoved No. 11 a superior yielder.' 

' Utporton thf Op>r„tu,„^ of'ihe ntpnrlmenl «/ Agriculture, Pi/jyaA. for th* year 1914-16, 
pago zxvii- 
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Again in 1915-16 the previous results were fully confirmed as 
the remarks of the acting Professor of Agiicultuie indicate : — 

“ The results agree remarkably with those of the last year, 
and in view of the fact that the experiment ea(!h year comes in 
rotation ipto different plots, are extremely interesting. The follow- 
ing is a summarv of the last three years’ figures 


Typo No. 

i9i.ru 

Mdh. Srs. 

After eoilou 

1914-15 

Mds. Srs. 

• 

191.5 10 

Mda. Sim. 

Punjab 11 

Punjab 17 

21 25 

21 

12 

27 

2H 

30 

17 22 

20 

28 

22 

J'lisa 12 

18 1({ 

After xohea 

20 


26 

20 

Punjab U 


IS 

n.'> 

22 

3 

Punjab 17 

Z 14 

17 

d7 

Is 

.73 

Pusa l‘J 


19 

0 


7 


•• After wheat, Pusa i2 dr -.s as well as, oi slightly better 
tl n. Punifb No. 11 and better than Punjab No. 17, but after 
.. Punjab wheats do better. 


“ ;i the tests on the tenants' area, where the conditions as 1o 
c! Itivation, etc., are not quite f .vourable, but resemble more 


tho:;e prevailing on or.' 

ry inindars’ 

land, Pusa No. 12 gives 

a less yield per acre 

jit her of the 

Punjab wheats, as may 

be seen hom the fc 

g figures; - 



Typj No. 

Number of 
tOBtii 

Total area 

• 

Avor.'if'o yield 
per uoi'Q 

Punjab 11 1 

Pusa 12 j 

Punjab 17 1 

Pusa 12 f 

10 

4 

K. M. 

1 41 10 

t It 11 

1 10 

1 16 « 

Mds. Srs. 

20 6 

J8 31 

17 23 

15 35 


“Pusa No. 12 did better than Punjab No. 11 in only three 
of the tests ; and better than Punjab No. 17 in only pne case. 

“ In the comparative tests between Punjab types Nos. 11 and 
17 under the same conditions, Punjab No. Ik does distinctly 
better than Punjab No. 17 : — 


Type No. 


Punjab 11 1 
Punjab 17 i 




Number of 

TnfAl area 

Averafce yield 

tests 

•k. 

M. 

per acre 

Mds# Srs. 

10 

J36 

16 

17 

22 

, 186 

17 

15 

• 

3 


“ Punjab 17 did better in only one of the tests. 
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The ccrresponding figures last year were as fellows : 


Typo No.^ 


Punjab U 
Pusa 12 
Punjab 11^ 
Punjab 17 


} 


Number of testa 


n 

11 


Yield 


Mds. 

I!i 

(J! 


Srs. 
• JO 
31 
6 
10 


“ Pusa No. 12 (lid better than Punjab No. 11 in only two of the 
tests and Punjab No. 17 did better in four oases. 

“The characters of the wheat seasons of 1914-15 and 1915-16 
were in many resjieots markedly different : 1914-15 was a year 
when rust and also shrivelling of grain were rather bad and yields 
were not high ; 1915-16 was on the whole a good year for wheat 
grown under such conditions as prevail at our farm, and the tests 
are oonduoled on different plots each year, yet the annual results 
of these varietal tests are in almost striking conformity ; this year’s 
figures confirm those of last year, and emphasize fhe remarks made 
about these wheats in last year’s report. The gist of these remarks 
was that these two beardless wheats, Pusa No. 12 and Punjab 
No. 17, give distinctly less yield than Punjab No. 11 under ordinary 
conditions. Only imder certain conditions as to land, cultivation, 
and irrigation, the beardless wheats may yield as well as Pimjab 
No. 11. But under such conditions as prevail on our tenants’ 
land, they give a yield inferior to that of Punjab No. 11. And 
this inferiority is suoli that not only would Pusa No. 12 and 
Pimjab No. 17 be less profitable under the prevailing conditions 
of our wheat trade, but they must remain so, unless and until 
these wheats of superior nulling and baking properties command 
a very much better price per maund than Punjab No. 11. As yet 
this is not th^ case. 

“ On the strength of these results we are continuing our present 
policy of distributing in the districts mainly Punjab type No. 11. 
More extensive tests of Pusa No. 12 as against Punjab No. 17 
will be made next yeai’ : the tests of these two varieties against 
Punjab ^o. 11 will hew discontinued. 

« • ^ 

* This averag« is by ofln plof, biidly nffoctod by kalhr, which gave only 4 maunds 

and 15 seorA (in cant) of Puni ib No. 11). 
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“ Varietal tests of wheat have now been carriefl out on a consi- 
derable scale at Lyallpur for many years, and in a great majority 
of tbe tests Punjab No. 11 has appeared toTro the best yielding and 
most reliable of the commoner Punjab wheats. This is confirmed 
by our \jrbeat surveys and our experience since this wheat was 
distributed in a pure state in the district, where it is now gro^\m pure 
on a large and rapidly increasing scale. But wo are continually 
testing new varieties, and tJiere is not the slightesf. reason to suppose 
that Punjab No. 11 is the last word in wlieat seed <or these canal 
colonics. On the contrary, we hope it will be possible gi'catly to 
improve upon it. For the present, however, it has proved its all 
round suitability for this tract, and the sijjieriority of anotlier 
wheat must be thoroughly ])rovcd before l^unjah No. 11 can be 
displaced.” To tliis it may be added that as far as quality is 
concerned Punjab No. 17 is proliably siqierior to Pusa No. 12. 

In 1916-17 when Punjab No. 17 and Pusa No. 12 were conijiared 
extensively in thirteen sejiaiate tests under tenants’ cultivation, 
the average yield of Pusa No. 12 worked out at 18 mds. 19 srs. per 
acre, and of Punjab No. 17 at 19 mils. 21 srs. 

In three plots only did Pusa No. 12 beat No. 17. It should be 
remarked that the season was unfavourable for an early wheat 
like Pusa No. 12. Previous tests, however, liave tended to sliow 
Punjab No. 17 superior to Pusa No. 12. Both Punjab No. 11 and 
Punjab No. 17 seem tlierefore to be sujierior yielders over Pusa 
No. 12 in the canal colonies. 

New wheMs. Siiu^e Howard’s admirable preliminary classi- 
fication wbich gave us the groiuulwork for tlie above trials, more 
varieties have^Eieen identified by Mr. Milne. Some of these, notably 
No. 8a and No. 8b, promise to rival No. 11 in yield and will be 
extensively tried in the coniing season. 

Tests at Giirdaspur {Eastern Punjab). It it? not proposed to 
deal with all the tests since 1911-12. The aimual reports of the 
Deputy Director and the yield statements will repay perusal. The 
remarks in last year’s report arc as follows : — • 

“ These tests were carried out in the* baram (rain tract) as well 
as in the (well) area. On tbe harani area, the Pusa wheats 
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Nos. 110, 4, 12, and Punjab type No. 14 were tested against one 
another with Punjab No. 14 as standard. The results are in favour 
of local type No. 14. Pusa No. 110 was very badly rusted op the 
leaves and' in the heads, and will be discontinued. 

“ Punjab No. 11 seems very well suited for irrigated lands and, 
taken all round, it is almost unsurpassable as an irrigated wheat. 
This is a bearded white wheat. Pusa No. 12 and Piuijab No. 17 are 
both beardless white wheats, and there is little to choose between 
them for chahi lands : if anything the results Jire in favour of the 
local type.” 

Again ; “ Different Pusa wheats liave been gi'own on tliis farm 
since 1911. Only two, known as Pusa No. 4 and Pusa No. 12, the 
most proinising, have been kept on. Pusa No. 12 is now generally 
grown in the central districts. This year there were some 2,400 acres 
under it in the districts of Jullundur, Hoshiarpur, and Ourdaspur, 
and over 8,000 inautids of seed liavc been stored for future distribu- 
tion. The beliaviour of these wheats each year has been discussed 
in former reports. This was a very good year to test them against 
the local types, and, as the results show, they have not compared 
favourably with the latter, w^hich do better under adverse condi- 
tions. These wheats do w^ell in a good year, but they need com- 
paratively better lands and better cultivation. I am very doubtful 
as to their suitability to poor lands and conditions. Pusa No. 4 needs 
even better conditions than Pusa No. 12. We are going to try it 
further, especially on good land and under irrigation, in the hope 
that it will do well under these conditions. It has an advantage over 
Pusa No. 12 of being absolutely rustless, while the latter is rusted 
even in the ears, and one cannot feel confident that a failure could 
not occur in such a wheat. Both these wheats are beardless and 
ripen all at once, and, however successful they might be, the 
under them will always be, for this last reason, limited.” 


area 



JOHNE’S DISEASE. 


BY 

A. LESLIE SHBATHER, B.Sc., M.U.C.V.R., 
Imperial Bacteriologist, Muktcsar Laboratories. 


In view of the recent discovery of (he existence of Johnc’s 
disease in India, it has been thought advisable that a brief suinnuiry 
of out present knowledge of the disease should be published in this 
country. 

In European veterinary literature, apart from that published 
in Great Britain, the, disease is generall}^ termed chronic pseudo- 
tuberculous bovine enteritis or paratubercuilosis. To both of these 
names valid objections may be raised. In the first place, both imply 
some relationship to or connection with tuberculosis, and, secondly, 
the former name implies that only bovine animals are alfecterl. If. 
will be seen later that, apart from resemblftfices with regard to the 
morphological and staining chai-acters of tJie causal organisms, 
Johne’s disease and tuberculosis have practicjally nothing in 
common. It will further be seen that cases occur in species of 
animals other than bovines. The name Johne’s disease has been 
adopted in Great Britain in preference to those mentioned above 
because it is free from these objections, it places on record 
the discovery of the disease by Johne, and because it is far less 
cumbersome. 

Johne, in collaboration with Frothiugham, discovered the 
disease in 1895, but no further reference to it, appeared in veterinary 
literature until 1903, when it was reported to be widely prevalent 
in Holland. Subsequently its existence Vras detected, in Belgium, 
Switzerland, and Denmark. 


( 23 ) 
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The first report on the existence of the disease in Great Britain 
was published in 1907. 

Johne’s disease is* a chronic enteritis which under natui'al 
conditions occurs most frequently among cattle, but sheep, goats, 
and ilecr are also attacked. 

Under experimental (jonditions it has been found possible to 
infect only those species in which the disease occiu's naturally. It 
has not been found possible to produce the disease in small labora- 
tory animals iflich as rabbits and guinea-pigs. This l'a(!t sharply 
distinguishes the disease from tuberculosis. 

The organism responsible for t h.e disease is a snmll acid- 
fast bacillus measiuing, on an ave.rage, about two microns in 
length. 

The bacillus cannot be staincf.! by simple aqueous solutions of 
the basic aniline dyes, but the adiiition of scuue mordant such as 
carbolic acid to the solution renders staining possibhs. VVlien (Ukjc 
stained, the bacillus may be treated with sMong solutions of mineral 
acids without losing its colour. It is for tlds reason t hat it is termed 
“ acid-fast.” 

F or nuny years after t he discovery of t he organism all attempts 
to cultivate it on artificially prejiared media failed. It was subse- 
quently discovered that artificial cidtures could be obtained upon 
media containing either^ dead t.ubejcle bacilli or extracts matle from 
them. Even on such media giowt h is very slow, and some weeks 
eliipse before the growth is visible to the naked e 5 ’e. 

In view of what has been sail regarding the artificial culti- 
vation of the bacilj'as, it appears to be ])ractically certain that the 
organism is unable to multiply i)i the outer world in soil or water. 
From this i^ ma)? bo inleired that thx* disease never occurs 
sporadically, and must be considered as purely contagious. 
It must be remembered that, while the bacillus is probal-dy incapable 
of multiplying in soil or natcr, it may be cajiable of retaining its 
vitality in such conditions for some length of lime. That is to say, 
infected’land may be a syurco of dstngei after diseased animals have 
been removed from it. • Alauy difficulties beset the problem of 
ascertaining for what jength of time land remains infective. 
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The infection is conveyed to licalthy animals tliroiigU tlie 
medium of food or water contaminated witli the fa'(;es of diseased 
animals. * 

The interval elapsing between the actual time of ijifection 
and the appearance of clinical symptoms is long, amountiiig usually 
to several months, anil not infrequently exiiccding a year. For Ibis 
reason the disease is seldom detected clinically in animals less tlian 
18 months old. 

The earliest symptom is a gi-adiial loss of condition in s|)ite of 
a mainteiuince of appetite. Tliis is associated sooner or later w ith 
diarrhoea. The diarrlioea is usually persislent ])ut may be ijiter- 
mittent, especially if dry foods ami astringent, medicines are gi\'eji. 
The disease progresses until the animal is reduceil to a mere skelotoji, 
and faeces are quite watery. Thi*. course of the disease is long, 
animals not ijifrequently surviving for more than a year alter the 
onset of diarrhoea. 

At the ‘post-iiwrlem exammation of an animal that lias aihually 
died of the disease, the emaciated condition of tlie carcase is most 
striking. 

The specific lesions of the disease are confined to the intestines 
and the associated glands. In uncompliitatcd cases the wlude of 
tlxc other organs are normal. 

In advancetl cases both large and small intest ines are involved. 

To the naked eye the lesions arc viuy inconspiiuious and, unless 
specially searched for, arc likely to esiiajx! detection. 

The parts of the intestine generally involved are the termiiuil 
part of the small intestine, the esneum, ami the anterior jiart of the 
large intestine. The lesions are usually most marked in the first of 
these situations. Reference miust he made to tlie fact that there is 
no constant relationshij) between the severity of the lesions and tlie 
number of bacilli present in tJicm. The Icsiims may be pronoumted 
and the bacilli few, .or the lesions may be very iniionspicuous and the 
bacilli present in immense numbers, in (uiscs in which the lesions 
are pronounceil, these take the form of a lJuckening of t hfc mucous 
membrane of the intestine. This thickwiing is not. evenly distri- 
buted, with the result that the membrane is thrown up into ridges 
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elapses between the aetual time of infection and the appeaiance of 
symptoms. 

It has been discovered that in a proportion of cases a reaction 
follows tlie injection of tuberculin prepared from tubercle bacilli of 
tlie avian type. No opinion can be expressed upon such a reaction 
unless it is known that the animal is free from tuberculosis, because 
avian tuberculin will produce a reaction in tuberculous animals 
also. The value of this methotl of testing is further limited by the 
fact that animals in the early stages of infection and animals 
showing distinct clinical symptoms may fail to react. 

A material has been prejiared from tlie bacillus of .Tohne’s 
disease in a manner similar to that in whuili tuberculin is prepared 
which (ian be useit as a diagnostic agent. It is subjeid to the same 
limitations as avian tuberculin. 

Diagnosis after death may be established by the detection of 
the bacillus microscojiically. As already stated, the disease cannot 
be sot up ex^ieri mentally in small animals, and cultivation of the 
bacillus artificially reipiires a conshlerable amount of time. I’liese 
methods therefore are inapplicable to the diagnosis of the disease 
as routine measures. 

The following is the best procedure for arriving at a diagnosis. 
The whole of the intestines should be stripped from the mesentery 
and laid open from end to end. They should thou be placed in 
a luKiket of water and Tightly rinsetl. When free from ingesta they 
.should be laid out on a long table with the mucous surface upw'ards 
and carefully examined for evidence of thickening of the mucous 
membrane. Parts sho ving a suspicious degree of wrinkling should 
be stretishcil laterally to see if the wrinkles can be obliterated. 

It must ITc pointed out that a naked-eye examination alone is 
not reliable for the diagnosis of the disease, because bacilli may be 
present where th^re is no visible alteratum of the mucous membrane. 

The oidy method u])on which reliance can be placed is to 
examine a number of preparations from the mucous membrane. 
A few slides may be n'atle . from suspicious-looking places first, but 
if microscopic examination of these fails to reveal the bacillus, 
about thirty fihns shoiik[ be prepared from different parts of the 
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large and small intestines. As alreadj’’ indicated, the most likely 
parts for finding the bacillus are the terminal jiovtion of the 
small intestine, the cajcum, and the firsf few feet of the large 
intestine. 

It is^most important to note that in making tliese jneparations 
an actual fragment of the mucous membrane must be rubbed on 
the slide. 

Up to the present no successful method of treat.mcnt has been 
discovered, nor is there any known metliod of ^noteclnveinoc.ulation. 
The administration of dr\' foods c.ombined with astringent medudnes 
may, in some cases, check the diarrhoea and lead to a great improve- 
ment in the (tonditioji of the animal. In cx])erimental (aiscs 
it. has been found that no radical (aire is cflected, and that 
when tlie medicine is stopped the disease may rapidly gain the 
uj)p<ndiaiul. 

In many instances medicinal treatment does not modify t.lic 
course of the disease at all, 

Oontiol of the disease is rendered exttemelv dillicult by the 
following factors ; — 

(1) The disease is slowly jirogressive and has a. very long 

period of incubation. 

(2) Infected animals are a source of danger to Jiealthy animals 

during the jicriod of incubation. 

(.3) There is at present, no means of arriving at a diagnosis 
during life upon which absolute reliance may be 
placed. 

(4) There is no known metliod of successful treatment. 

(5) There is no known method of protective inoculation. 

In the present circumstances in India clinical exa^nination must 

be relied upon. Any animal suffering from persistent diarrlioea 
should be killed and its intestines examined for c<Jnfirmation of tlie 
diagnosis. 

Very careful observation should be kept for animals falling 
off in condition. Such animals should be 'strictly isolated under 
observation, arid should distinct symptoms develop tjiey should be 
killed. The faeces of all suspected animals should be burnt. 
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Up to the time of writing I have had the opportunity of 
examining materials from three cases of the disease. 

Case J. A piece of small intestine from a three-year old half- 
bred heifer. The lesions present were very slight, and examination 
of smears from the mucous membrane showed that typical acid-fast 
bacilli were present in small numbers. This animal had been losing 
condition for three months. It appeared anaemic and its coat was 
staring. At intervals its faeces were watery, greenish black in 
colour, and had a fetid odour. 

In this case Johue’s disease was complicated by parasitic 
gastritis. 

Case II. A half-bred bullock. This animal had been losing 
condition for aboftt two months. It arrived at Kathgodam station 
in an extremely weak condition, and died on the road about 4 miles 
from Muktesar. 

The intestines were removed from the carcase and brought in 
for examination. On arrival they were found to be in an advanced 
state of putrefa<!tion which made cxammalion as to the presence of 
lesions difficult, but did not prevent a positive diagnosis being 
arrived at. 

Twenty smears were made from the small intestine and ten 
from the large. Examination of these showed that the bac illi were 
present in small numbers in the former and in rather large numbers 
in the latter. • 

A number of the mesenteric and colic glands were examined 
and bacilli were found to bo present in numbers varying from 
a score to a hundred or more in every field of the microscope. 

Case III. A (stoss-bred cow .about two and a half years old 
which was sext to Muktesar for examination. 

The animal had been losing condition for about two months, 
and at the time of arrival at Muktesar, on May 23rd, was in an 
extremely emaciated condition. 

On the 25th of May, preparations were made from fragments 
of mucous membrane removed from the rectum, but prolonged 
mioroscopio epminatipn'of these failed to reveal the bacillus of 
Johne’s disease. 
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The animal was kept under observation until June 20th when 
it was found down and unable to rise. It was therefore killed, and 
a post-mortem examination niade at once.* 

With the exception of the intestines the whole of the organs 
appeared to be normal. The intestines were stripped from the 
mesentery, laid open, and spread out on a long table for examination. 
There was slight thickening of the mucous membrane at a number 
of places in the anterior two-thirds of the small intestine, and in the 
last fifteen feet the mucous membrane was distinctly -thickened aiul 
had a granular appearance. The wrinkling of the membrane was 
not so pronounced as it often is. There was distinct thickening of 
the mucous membrane of the csecum and tJie first six feet of the 
large intestine. All the mesenteric and colic lymjlhatic glands were 
appreciably enlarged and very cedematous. In this case twenty-nine 
preparations were made from different parts of the mucous membrane 
of the small intestine and fourteen from tlic large intestine. 

Johne’s bacillus w'as discoverable in every one of the prepara- 
tions with the exception of three made from the terminal part of tlie 
large intestine. This ii^ in agreement with the examination of the 
preparation made from the rectum d\iring life and indicates the 
uncertainty of this method of diagnosis. 

The bacilli were most numerous in iJic preparations made from 
the small intestine at about the junction of the middle and posterior 
thirds where some hundreds were presenf in every field of the 
microscope. 

Of the preparations made from the large intestine, those made 
from the csecum were richest in bacilli. In these there were two or 
three groups, each containing a hundred or so in every field of the 
microscope. Microscopic examination of preparations from a 
number of the mesenteric and colic glands showed that bacilli were 
present in these in considerable numbers. • 

The photographs illustrating this note were taken from specimens 
obtained from this animal. 
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I.* HISTORIC'AL AND STATISTIOAT^. 

The Impoutanoe of the Tndtgo Industry. 

Indigo has been used as a dye in the East, from the earliest 
times - in EgJTit mummies dating back to tlie Eighteenth Dynasty 
(1580 B. C.) have beeii found wrap])od in c.loths dyed with it. Even 
at the present time it is by far the most important and valuable 
dye-stuflc in use. The quantity consumed of this one dye represents 
in actual value not much less than the total combined value of all 
other aniline and alizarin dyes. The magnitude of the industry 
may be gauged from the following data. 

In 1896, the year tefore the large-scale introduction of synthetic 
indigb, the ex{wrt of natural indigo from India was 187,337 cwt., 
valued at Rs. 5,35,45,112 (£3,569,670), whilst from Java in the 
same year 6^,000 kg. of a somewhat higlier quality indigo (75 per 
cent.) were exported, having an approximate value, on the same 
basis as the Indian indigo, of £255,000. Thus the combined exports 
of these two countries in 1896 had a value of more than 3| million 
sterling. This estimate does not take into account the very large 
quantities of indigo consumetl in India itself nor the exceedingly 
large quantities produced at the time and consumed in China and 
Japan. ,It is diffioult accurately to estimate these, but some idea 
of the natural iniUgq formerly produced in the last two countries 
may be gained lAom the recent imports of synthetic indigo from 
' ( 32 ) 
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Germany and Switzerland into them. In 1913, 27,081 tons of 
20pCTcent. paste, having a value of £1,625,000, were imported into 
China and Japan. The German synthetic indigo had in these 
countries probably largely replaced the natural artiiilc formerly 
produced locally, as the export of Indian indigo to these countries 
was always small. But even in 1913 considerable quantities of natural 
indigo (“ liquid indigo ”) were still being produced in China ; the 
exports from the principal Chinese indigo-distributing ports were 
70,367 piculs (1 picul = I33l[ lb.), having a value of 382,331 IDc. tls.* 
(I Hk. tl. = 2s. 7^.) or roughly .£49,676. 

Neglecting therefore the smaller indigo-producing countiies, 
such as Central America, Brazil, and the Philippines^ the value of the 
total world’s market for indigo under pre-war conditions considerably 
exceeded 5 million sterling. This value falls not far short of that 
“of aU (Aim artificial crrganic dyes jmt together as can be seen from the 
following table showing the German exports of dyes; it must be 
remembered that Germany before the war supplied six-sevenths of 
the world’s requirements in artificial organic dyes. 



nso 

1 1890 

I 

1895 

1900 

1906 

1907 

1909 


tons 

1 tons 

tons 

tons 

tons 

tons 

tons 

Aniline dyes 

2,141 

! 7,SS0 

16,789 

23.781 

36,670 

43.716 

(1:6,600,000) 

47.777 

Alizarin dyes 

6,588 

j 7,906 

8,928 

i 

8.591 

1 

;j,839 

10,600 

(£1,200,000) 

34.784 


Growth op the Synthetic Indigo Industry. 

This is not the place to describe in detail the history of one of 
the' greatest and most fascinating achievements cf modern chemistry 
— ^tho realization of what only 30 years ago was regarded almost 
as a dream — the manufacture on an enormous scale from coal tar 
of the valuable natural dye-stuff indigo. In the pfogress of organio 
chemistry indigo has played a most important part. It was from 
natural indigo that in 1841 Fritsche obtained aniline — ^the parent 
substance of the so-called aniline dyes. Ifl fact the very word 

' From data supplied by tbo Commeroial Attache, Britiah Legation, Peking, to 
H. A. Lindsay, Ssq., Direotor-G^iieral ol Commeroial Intolligonoo, India, 
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aniline is derived from the Arabic name for indigo (anil, the Hindus- 
tani nil). The apparent close relationship of indigo and aniline 
very early suggested the* possibility of preparing indigo synthetically 
from coal tar, and so long ago as 1870 indigotin, identical vith the 
blue dyeing principle of natural indigo, was actually synthesized 
by a chemical process by Engler and Emmerling. But a very long 
time — ^nearly 30 years — ^had to elapse before the manufacture of 
synthetic indigo could be established as a commercial success. 
During this period the problem was pursued persistently and without 
rest in the German universities and factories. The prize was one 
well worth winning — ^the capture of an industry representing at 
that time, when the aniline dye industry was of considerably smaller 
dimensions than at present, a money value far greater than that 
of all other chemical dyes put together. From 1866 to 1880 Baeyer 
with numerous pupils worked continuously on the problem .and a 
complete s 3 nathesis of indigotin in 1880-1882 firmly established the 
structure of the indigo molecule. 

Baeyer’s processes were patented and purchased by the Badische 
Company for a sum of £20,000, and were worked on a large scale 
for some time. It was soon found, however, that these processes 
on a larger scale were an economic impossibility, because of the 
shortage of the world’s supply of toluene— the substance which 
during the present war is being used in enormous quantities in the 
manufacture of the most powerful modem high explosive, trinitro- 
toluene (T. N. T,). In spite of the very large increase of prcduction 
of crude tar which followed the introduction of the mo<lem metal- 
lurgical coke furnaces— especially in Germany-- the amount of 
toluene obtainable from crude benzene would only be enough to 
produce indigO sufficient to cover one-fifth or one-sixth of the whole 
consumption. An increase of the production of crude benzene for the 
purpose of obtaifiing more toluene would lead to over-production 
of unusable benzene and hence increase the price of toluene and, 
finally, that of synthetic indigo. 

Although the Badische Company had incurred heavy losses 
by workiiiig ?aeyeris processes, they did not hesitate to purchase in 
189Q the patents 'bf Heumann who had introduced a process 
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starting mth naphthalene. This was the turning point of the indigo 
industry. Economically, this process was far preferable to the 
synthesis from toluene. Quite 60,000 tOns of naphthalene were 
produced annually in the distillation of tar and at this time only 
about 16,000 tons had been utilized, the rest being left in the heavy 
tar oils or used in making lampblack. 

But even working this process the output of synthetic indigo 
was not much increased until 1897 as shown by the following 
figures : — 

1880 1890 1895 1900 

Export of synthetic indif:o from Germany in tonn 497 7 ;W 658 187.1 

The obstacle was the fact that in the first stage of the process, 
the oxidation of naphthalene to phthalic anhydride, which was 
effected by heating the former with fuming sulphuric acid, the yield 
was poor. In 1897 a fortunate accident made the process a brilliant 
commercial success. From the breaking of a thermometer in the 
vat in which naphthalene was bemg heated with sulphuric acid 
and the keen observation of its effect by the chemist in charge 
dates the downfall of the natural indigo industry. It was noticed 
that the small quantity of mercury from the thermometer which fell 
into the sulphuric acid greatly accelerated the action and that a 
practically complete yield of phthalic anhydride was obtained. 
This is an example of a well-known phenomenon in chemistry known 
as catalysis, in which the presence of a trace of a third substance 
enormously influences the rate of interaction of two other materials. 
The case is a striking instance of how small a factor will determmc 
the fate of a great industry. By taking advantage of this fortunate 
discovery the synthetic industry was entirely revolutionized. Not 
only was the first stage of manufacture carried out quantitatively 
by the presence of a trace of mercury, but it became possible to 
collect and use over again the large quantities of sulphur dioxide 
which were evolved during the treatment of the naphthalene with 
sulphuric acid. This sulphur dioxide was collected and^ utilized 
ai^esh by being converted into sulphuric acid by the so-called 
“ contact ” process. 



•36 


AQKlCDtTURAL JOURNAI. OF INDIA 


[XIII, 


The necessity of recovering enormous quantities of sulphur 
dioxide in the manufacture of indigo led the Badische Company 
entirely to modify the oW system of manufacturing sulphuric acid. 
They perfected the so-called “ contact ” process, the principle of 
which had already been worked by Messrs. Chapman and Messel in 
London for several years on a relatively small scale. It is ve^ 
difficult fully to estimate the indirect influence the synthetic indigo 
industry has had in Germany on other industries by facilitating 
the manufacture and cheapening the cost of sulphuric acid, the 
starting point of all other chemical processes. That the processes 
and plant introduced at this time have been an enormous factor in 
Germany’s military strength is abundantly clear. Without ihe 
sulphuric acid plant of the Badische and allied factories Germany 
would have been deprived of one of her main resources. It was, too, 
no doubt, the lying idle of the liquid chlorine plant, which had 
formerly been used to supply the chlorine used in enormous quan- 
tities in a later stage of the indigo synthesis (the manufacture of 
monoohloracetic acid), which suggested the use of chlorine for the 
early gas attacks which so nearly changed the whole course of the 
war at Ypres. 

The magnitude of the changes introduced at this time into 
German chemical industry by the Badische Anilin und Soda 
Fabrik in the course of its indigo experiments can be gauged by 
a few data. • 

Tn 1888 the Badische Company produced 18,000 tons of sulphur 
trioxide oatalytically and in 1900, 160,000 tons. 

In 1901 the quantity of sulphur dioxide recovered by this process 
for the manufacture of phthalic anhydride alone was about 40,000 
tons. The first artificial indigo plant was erected by the Badische 
Company at the cost of £480,000. In 1900 two competitors 
appeared, viz., Messrs. Meister, Lucius and Bruning of Hdehst-am- 
Main and Messrs. Geigy of Basle, the latter working Sandmeyet’s 
process. The considerable fall in price of synthetic indigo whioh 
followed, this acute .competition led to Messrs. Geigy abandoning 
the field and to the amalgamation of the Badische and Meister 
Lucius indigo ‘initerefi^ with a capital of £1,200,000. In 1910 the 
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Rathjen Company of Hamburg with a capital of £280,000 started 
making indigo, using an improved form ,of Bandmcyer’s process, 
and von Hey den of Dresden, one of the largest dye-works of 
Glermany, also took up the manufacture, working the so-called 
phenyl-glycine process. In Switzerland the Society of Chemical 
Industry in Basle began making indigo in 1911-1912. 

Prior to the war the Germans, in order to meet the new Patent 
Acts of 1907, had founded works in England at Ellesmere Port, 
where the actual jnanufacture of indigo was carried out. But the 
necessary raw material-- phenyl-glycinc — was imported from 
Germany. When war broke out this supply was out off, and, as 
the stages of manufacture were highly techu- al, the Board of Trade 
kept the works going for a time under the German manager. For a 
time a little indigo was made but the output gradually came to a 
stop as the supplies of raw material gave out. In August 1910, the 
works were transferred to Messrs. Levinstein, an old established 
Manchester firm, who found that the scientific records of the works 
had been destroyed by the German manager before leaving, and 
that the plant had largely deteriorated owing to stoppage. Phenyl- 
glycine could not be obtained, and before operations could be begun 
a new method of making this substance had to be discovered, for 
no chloracetic acid could be obtained as this had been commandeered 
by the Government for special purposes. • 

The problem was rapidly solved by the chemical staff in the 
research laboratory and the works chemists, and within six weeks 
the first supply of phenyl-glycinc was being made on a large scale 
in the factory, and in November 1916 synthetic indigo again came 
on the market in Great Britain. Since then the output has been 
steadily increasing. The war has also had tlic effect of greatly 
increasing the output of Swiss factories. 

The Displacement op Natural Indioo by .Synthetic 

Indigo. 

From 1897 onwards the output of synthetic indigo increased 
leaps and bouipds as the fdlowing table shows : — 
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Table I. 

Export of SynlJutio Indigo fr<m the Oerman Customs Bistrid. 


Yean 

Tons 

1805 

658 

1900 

1,873 

1901 

2,673 

1902 

5,284 

1903 

7.233 

1904 

8.730 

1905 

11,165 

1906 

12,733 

1907 

16,354 


These figures refer to the actual weight of goods exported and, 
accoiding to the.Badische Company’s pamphlet (“Indigo Pure, 
B. A. S. F.,’’ last edn., 1910 or 1911), the content of the material, 
mainly paste, may be taken on the average as 30 per cent. During 
the same period, the falling off in the exports of natural indigo due 
to the introduction of synthetic is seen from the following data ; — 

Table II. 


Exports of Naturcd Indigo from" India. 


Year 

Cwt. 

Value 

1894-5 

166,308 

Ks. 4,74,59,163 

1805 6 

187,337 

„ 5,35,45,112 

18991900 85,460 

From 1897 to 1906 there waa a steady decline. 

,. 2,08,78,818 

Year 

Cwt. 

Value 

1906-07 

35,102 

Ka. 70,04,773 

1911-12 

19,155 

.. 37,68,025 

I9l21r' 

11,857 

„ 22.01,825 

1913-14 

10,939 

., 21,29,070 


Up to the year 1896 the advance in the prosperity of the Indian 
indigo industry had been almost phenomenal during a century. But 
the advent of the Badisohe processes brought about a rapid and steady 
deoline until in 1914 only about one-twentieth the quantity of the high 
level mark reached in 1896 was manufactured and the total output 
from India had become almost negligible. It is important to note 
that nedrly the whole of the ejqiorted indigo surviving in 1913-1914 
{vit., 8,769 cwt.) '^iQionslsted of the higher grade Bihar indigo; the 
lower grade Mtuflaa indigo had practically ceased to be exported, 
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although iu 1896 Madras produced more than half as much as Bihar 
and Bengal. 

1896 • 1919 

owt. cwt. 

Exports from Bengal 111,714 8,752 

n Madras 62,475 1,787 

As regards the area under indigc, in 1895, 1,688,042 acres were 
devoted to this crop ; in 1914, before the war, the area had shrunk 
to less than 150,000 acres. 

In 1880 India contained 2,800 indigo factories and 6,000 small 
works employing primitive methods of extraction, the total number 
of persons employed, exclusive of agricultural labourers, being 
360,000. In 1911 only 121 factories remained (112 being worked 
by steam power) and the total number of workers Imd fallen to 30,795. 

The fall in price due to the competition of synthetic indigo is 
sliown by the following figures. In 1897 the price of natural indigo 
of bettor quality (60-70 per cent.) was 7 to 8 shillings per lb. (Rs. 400 
to Rs. 450 per maund of 74*66 lb.). In 1914, before the war, natural 
indigo of the same quality had fallen in value to 3 shillings per lb. 
(Rs. 170 per maruxd). ' 

Effect on Indigo in Java. 

The falling off in the production of indigo in Java iu the same 
period is seen from the following table {Oost IndiacTie Cultures, 
vol. TIT):- 

Tablk III. 


Production of Indup in Jam. 


Year 

Kg. 

180) 

604,000 

1896 

680,000 

1897 

811,000 

1898 

004,000 

1809 

666,000 

1900 

595,000 

1903 

484,000 

1004 

483,000 

1905 

356.000 

1006 

192.01)0 

1908 

141,000 

1909 

92,000 

1910 

A), 000 


In 1910 the indigo industry in Java was almosl, extinct, only 
about 1^200 owt. being still manufactured. It has had to ymld to 
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The total area under indigo in India was increased 3^ times in 
1916-17, as compared with the preceding five years, but the total 
acreage, 766,400, was still less than half that ‘occupied by this crop in 
1896 (1,688,042 acres). The greatest increase, both relative and 
absolute, occurred in Madi-as Presidency and in the United Provinces 
where the industry Is mainly in the hands of small holdem and the 
dye is manufactured with simpler and less costly machinery but is 
generaUy of far lower quality (40 to 60 per cent, indigotin) than 
the Bibar make (60 to 70 per cent.). In Bihar, wlierc the manufac- 
ture is carried on by large concerns, many oftJie factories and the 
machinery had fallen into a bad state of repaii, and considerable outlay 
was necessary before extending operations. For this capital wtw 
often lacking owing to the leanness of the recent bad years. There 
Wixs, too, a considerable shortage of quaUfied Eumpean supervision 
owing to the fact that a large number of planters uttlie outbreak of 
war patriotically volunteered for .service. Qji these accounts and 
because of special difficulties which will be dealt with later, the 
extension of cultivation was not so great in Biliar as in other 
provinces, and the increase of area in 1916-17 was ordy about 
33 per cent, as compared uith 1916-16 and there is an actual falling 
off of 3 per cent, as compareil rvith the average of the five years 
preceding 1916. The actual increases of estimatetl yield of dye arc 
giveif in the follo^ving table : — 

Table VI. 


Estimated YiM of Dye in Itidiafrom various Prmnnces. 


Provinces and States 


Yield (in cwt.) of dyb 


iNCilEAKB + OK 
OKOREASB - IV 

i»ia.l7 OVER 



101017 

lpl610 

Avero^e of 
previous 

5 years 

' Pr^loiiH 
year 
1015-16 

Average of 
preceding 

5 years 

Bihar and Orissa ... 

Madras ... 

Punjab ... ... 

United Provinces ... 

Bombay and Hind ... 

Bengal ... 

10.900 

60.100 

9.900 

14.100 

1,300 

200 

7.100 

40.600 

2.700 

4.(M)0 

600 

200 

11.700 

16.700 
. 6.400 

a.ooo 

1,300* 

• loot 

a 

Percent. 
+ 6.35 

4* 45-9 
+ 266*6 
+ 292‘5 

I + 116-7 

1 

Pei* cent. 

- 6*8 
+ 264*8 
■f 83*3 
•f 386*2 

• V’io6*o 

Total ... j 

95,600 

69,100 

37,000 

1 

1 -f J3-3 

+ 154'0 


• Kor two years. 


t For four years. 
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Mftd TRR Presidency is by far the principal producing area — ^tbe 
estimated output for 1916-17 being more than five times that of 
Bihar and Orissa and* Bengal and nearly two-thirds of the total 
Indian production. The total production of indigo in India in 
1916-17 (96,500 owt.) is still only half that of 1896 (187,337 cwt.) 
prior to the increase of production of the synthetic dye which 
followed the introduction of the BadLsche processes in 1897. 

The increase in actual exports of indigo caused by the war is 
shown in the following table ; — 


Table VII. 

Exports of [ttdigo by Sea to Foreign Countries from Indian Ports. 




1911 12 

191213 1 

191314 

1 1911 15 

! 

1 1916-16 



! cwt. 

cwt. 

cwt. 

cwt- 

1 

' cwt. 

Calcutta 


14.49S 

9,229 

8,752 

9,897 

13,147 

Maditti porta 


2.610 

2,086 

1,787 

r)„393 

26.171 

Bombay 


m 

320 

17.3 

1.420 

2.565 

Karachi 


... 1 1,706 

2;i6 

227 

426 

58 

Rangoon 


• 1 - * • 

7 


1 

1 


Total 

.. 1 19,155 

11,857 

10,939 

17,U2 

1 41,942 

1 


\ I 


The chait opposite prepared by the Department of Statistics, 
India, shows at a glance the variation in area and yield of indigo 
lor the whole of India from 1907 to 1916. 

Comparative Statistics op Natural and Svnthetic Indigo 

SHOWING THE PRINCIPAL WoRLd’s MaRKETS FOR InDIGO. 

The following recent statistics have been collected by the 
Indigo Committee of the India Office and were communicated to 
the Bihar IJanteis’ Association and published in their Quarterly 
Journal, vcl. Ill, no. 8: — 

Indigo Statistics. 

Natural Indhgo. 

1. ^ Export of in^o from Iivlia, reduced to a basis of 20 per 
cent, paste ; — 

19I0>U’ ieil.l2 1912-18 1913-14 1914-11! 1916-16 

«lli6 ^ 2^896 1,480 1,367 2,142 5,242 


Toni 
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Society op Chemical Industry in Basle. 


Export Jlrade of Indigo from Germany . 
(Beckoned as paste.) 



I January -December 1913 

January- June 1914 


- — 

■ ■ • ' — ' 


1 Kg. 

Kc. 


312,800 

175,900 

Denmark 

... 1 68,000 

42,600 

France 

... 1 323,400 

155,900 

Great Britain 

1,179.000 

723.300 

Italy 

661,600 

376,700 

Netherlanda 

... : 611,000 

SIS,6II0 

Austria-Hungary 

6.804,000 

2,337,000 

Bussia 


2,170,000 

1,305,500 

Spain 


336.000 

142.000 

Turkey 


644.600 

205.000 

Egypt 

. .. .. 

43;i,4U0 

231,600 

British India 

323.900 

208,300 

British Malacca 

110.700 

77,600 

China ... «- 

21.359,6(M) 

f 12,1.57.400 

Japan 

U05,m) 

2,738,000 

Dutch Indies 

... 1 963,500 

524.200 

Persia 

295.600 

133,600 

Canada 

... ! 81,700 

108,300 

Mexico 


9i.om) 

17,000 

U. S. A. 

• .. ... 

3,460,900 

1,523.100 

Australia 

• . • • •«* 

‘ 777,000 

167,600 

Switzerland .. 


146.000 


Total 

45,004,900 

23,818.600 


lvalue in marks 

53,323,000 

31,143,000 


Society of Chemical Industry in Basle. 

Expart (f hidigofrom Sivilz&iand. 


(Beckoned 




« 1912 



Kit. 

Germany 

•• 

2,500 

Italy 


32.100 

Belgium 


71,000 

Holland 


76,600 

Russia 


75.600 

Sweden 


62,000 

Denmark 


9.000 

Dutch Iiidtes 


31,600 

China 


371.100 

Japan 


94.600 

U. S. A. 

... 

160,200 

Sundries 

Spain 

••• 0 

800 

1 

France 

Great Britain 


1 

I 


... ••• 


Australia 

... j, . ^ 

.....I 

Brazil s 

... • —V 

f 

y ■•••• 


Total.. , 

976,700 

Value in^rt. 

1,600.602 



166,433 


' •' - * \ 


as paste.) 


1913 

1911 

1916 

Kg. 

Kg. 

K«. 

36,400 

7i‘^ 

68,000 

107,000 

49.700 


42. .500 


101,000 

120,000 

82.0(M) 

70,500 

76.000 

30,000 


11,600 

12,500 

12.000 

20.600 

... 


1,200,800 

1,503,400 

118,400 

326,500 

349,600 

.38.000 

216,300 

461.81)0 

367,800 

2.100 

3,000 

‘i.300 

12,000 

106,500 1 

122,500 


92,6f)0 

324.600 


12,200 ' 

6,900 


41,000 



31,100 



30,000 



a 

3.200 

2,266.600 

2,98S,800 

^ 1,226,200 

3.910.838 

5,072,307 

2,261,427 

203,803 



• ••‘•a- 
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The figures of tlie exports of synthetic indigo from Germany 
and Switzerland to other oountriei; are of special importance in 
showing the magnitude of markets other than those of Great Britain 
and the United States. It is seen that China and Japan consumed 
in 1913, 27,Q81 tons of indigo (20 per cent, paste), whereas the total 
consumption of Great Britain, British Dominions, and tlie United 
States of America together was only 0,179 tons. China and Japan 
together took three-fifths of the whole of the synthetic indigo 
produced. 

The rapid capture of the Chinese market by synthetic in the 
course of about 7 years is seen from the fact that in 1906, when 
Germany exported indigo of a total value cf .31 ’0 million marks, 
.Japan was the principal consunter with 6’9 million marks, whilst 
China imported only to the value- of 5‘3 million marks. In 1913, 
of the German export of the total value of 53 millions of marks, 
China consumed indigo of the value of 21’26 millions and Japan 4’1 
millions. In the past, the Chinese and Japanese markets consumed 
very little Indian indigo and satisfied their needs with home-made 
ndigo (water or liquid indigo) of a very inferior quality. The 
Germans apparently soon realized the importance of this enormous 
market which far exceeds that of all other countries put together, 
and, either by meeting the special requirements of these countries as 
to the form of the product they supplied or by convincing them of the 
superiority or greater cheapness of the synthetic article, have almost 
completely captured the trade in indigo in China and Japan. It is 
of importance in this connection to note that even in India 
considerable quantities of synthetic indigo were beginning to be used 
before the war, the export of synthetic to India being 324 tons as 
against 1,180 tons to Great Britain. * 

It is very clear from these data that the piosperity of the Indian 
industry and its ability to compete with synthetic in the future, 
will depend largely upon its being able to supply the Eastern markets, 
^e British and American consumption is small by comparison. 

The opinion has recently been expressed by Dr. G. T. Mbrgan 
in an article in the MemoheBter Guardian (June 30, 1917),. that “the 
great increase of the output of natural dye since the war can only 
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be i^atded as a temporary spurt. The synthetic dye is now too 
well established to be displaced.” Apparently from the past history 
of natural indigo thi^ was a safe conclusion. During the past 
eighteen months, however, I have found considerable evidence to 
show that, provided certain improvements in actual practice can be 
effected — they are clearly possible — ^the natural indigo AVill be able 
to put up an interesting fight with the synthetic dye. There are 
several different directions in which improvement is necessary if 
natural indigo is to compete with synthetic, failure in any one of 
which will greatly handicap the prospects of the natural dye. In 
future articles the present methods of manufacture and its handicaps 
will be dealt with and the possibility which exists of cheapening 
production and improving quality. 



EXPERIMENTS IN STEAM-PLOIJGIIING. 

BY 

SIHDAU .TOGENDHA SINOll. 

Editor of “ East and HVs/." 


We publish with mucli pleasure this rjic.y paper by Sirdar 
Jogendra Singh who, in addition to his agricultural interests, is 
the wcll-kno\v]\ Editor of East and West. — [Editor.] 

Twenty years ago, T first began to think of sojuc means of 
bringing a large area under (iultivation for which I <!ould }rot find 
tenants, and making it productive. I inherited an area of over 
1 2,000 acres which was then yielding an annual rental of less than 
Rs. 20,000. The land was good, a light loam which was periodi- 
cally renewed by floods, and the yields of crops that matured were 
generally very high. Most of the land was taken up by tenants who, 
in spite of large holdings and comparatively* light rents, w'ere poor 
and did not know how to lielp themselves. I made up my mind 
to live with them and for them — a resolution w'hich I have not 
been able to keep. 

My estate was situated in the backw'^ater of the district. It 
did not possess even a hacha road. There w'as no hot^pital Avithin 
an area of ten miles. The nearest post office was nearly nine miles 
away. It cost nearly Rs. 16 to carry 100 mds. to t?ie district head- 
quarters, a distance of 21 miles. The cultivation of economic 
crops was unknowm. Large areas were li^tly ploughed and sown, 
but the average yield of harvested crops warf always poor. • If the 
agriculturists, following a dry year, sowed maize, hpavy floods 
swept the land and rich green battalions of maize withered away in 

( 47 ) 
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a day. If, oil the other hand, rice was sown, the rains failed just 
when it was in milk, and no grain formed. The rents were paid in 
kind, and the people, by some strange logic, did not make the best of 
their holdings. The idea that the landowner took a good share of 
their produce, somehow deterred them from making .any great 
effort. Long generation-s of poverty left them apathetic and 
unresponsive. 

I began slowly by offering land at cheap cash rents, couple4 
with the condition that the tenant should grow either tobacco or 
sugarcane. I started at about Rs. .5 per acre, and now good land 
is in demand at about Rs. l.'i per acre. The problem was to 
find suitable cri^s which would stan«l water-logging or a certain 
amount of drought. After experimenting with an indigenous 
variety of sugarcane it was found to stand a good deal of flooding, 
and the juice of the cane was examined by the sugar expert at 
Pilibhit and found satisfactory. The tenants found it so paying 
that in one year they placed a large portion of their holdings under 
sugarcane with the result that, with their limited means and primi- 
tive appliances, they failed to deal with the produce. The sugarcane 
kept the tenant and his whole family busy, and even then it was 
not crushed till March. The residt was that his other land, which 
is so wet and grassy that all fallow land has to be dug up with 
a kudali and needs continuous work right through winter, remained 
unprepared. As a consequence the cultivation of sugarcane was 
dropped without any further investigation, f was not yet ready 
to provide them with a sugar factory capable of dealing with all 
their produce and relieving them from the slavery of the cane. In 
the meantime it was discovered that in dry areas hudu, a black 
millet, gave 'the highest yields. 

All my land was gradually taken up, but there remained 2,000 
acres of flood-swept area for which no tenants could be found. I 
had great dreams of lightening the biurdens of the people, giving 
them better houses, and guaranteeing sufficient surplus as a iood 
supply from crop" to nrop to each cultivator. The sight of underfed 
men, vtonq^ aiid, .children, driven to ceaseless drudgery from 
morning^t^eveftifig^to eke out a bare existence, seemed out of place 
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in this God’s world. It seemed to me my first duty as a landlord 
to allow the land some rest, give fixity of tenure and easy rents so 
that the oultivator might get some confidence and take to more 
intensive methods of agrioultme. 

The difference in cultivation in lands which are given on rent 
in and those which are given on fixed cash rent is visible at once. 
The former are cultivated without much attention, while the latter 
are manured, harrowed, and kept like a garden with no corner left 
uncared for. It seemed to me that it was the duty of every land- 
owner to work for the amelioration of his tenants. I must admit 
defeat, my dreams have not been realized— time has sped on, 
personal needs ceaselessly multiplying have absorbed fimds which 
I wished to devote foe my people. And it is a serious problem. It 
is such a shame that tlie labouring classes in the villages in Oitdh and 
other parts of the United Provinces should not have even enough food 
from year to year. The talk of compulsory education and sanitation 
seems such a mockery. Going into a village in the United Provinces 
one is at once struck by^the contrast between the physique of those 
who have had enough food and that of others who have only managed 
to exist somehow. The Brahman, the Kajput, and the cowherd arc 
well-built and strong, while the poor village drudge is often a mere 
skeleton. He is practically bought for life by a well-to-do villager by 
an advance of Rs. 20 or 30 to pay up an old debt, and this advance 
binds him for life in lieu of a subsistence allowance, which the former 
allows him from crop to crop , of the coarsest and the most unmarketa- 
ble grain. Better prices have helped in raising the wages, but the 
agricultural position has not very much improved even now. Is it 
fail that the landlord should sldm off the cream of their labour and 
live on the fat of the land, while the producer is doomed lo everlasting 
want, redeemed only by his patience and unquestioning acceptance 
of his “ Karma ” 1 

I wanted to farm on my own accoimt to realize and understand 
directly the difficulties of the producer. I wanted to start steam- 
ploughing, but there was no road to my estate, and it seemed 
impossible to bring a heavy engine through ploughed fields and 
over deep nak» and livers. 
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In the last famine, which Sir John Hewett managed with such 
great success, I took up the building of a road from Jjakhimpur to 
Aira as an aided relief*work. It provided work for hundreds, and 
the road remained to serve this part of the district Avhich, in spite 
of its contribution to the local funds, had received no benefit. The 
nalas and rivers on the road have not been bridged, nor has the 
road been metalled. 

I tried to got the road bridged and metalled, but failed, and 
decided to take all the risks. With the advice of Mr. Standley, 
who happened to be acting as an agricultural engineer, I procured 
a traction engine and then began the journey from Lakhimpui* 
to Aira. The driver sent by Messis. Burn & Co. declared it was 

c * 

impossible to carry the engine along. I persisted and it took nearly 
a month and a half to do the 21 miles. We pushed, we hauled 
the panting engine through soft soil and deep nalas, and a large 
stream was crossed by anchoring the cable to a Iree and allowing 
the engine to work its way up. The driver protested, but the plan 
succeeded and we marched forward again. The engine had to be 
taken to pieces and placed on a ferry boat to cross another deep 
stream and put together again on the other side. 

One evening the engine steamed in followed by cl•o^yds of villa- 
gers. Next morning we started the ploughing. The engine carried 
behind it a couple of gangs of disc ploughs which cut up a large sod 
without breaking it. The operation did not prepare the field for 
the seed— it needed re-plouglung. . But even this first operation 
was not smooth working — the soil was of unequal density, and often 
in a single turning the bigine sank in two or three places and hours 
were lost in hauling it on to firm ground. Mr. Burt, of the 
Agricultural' Department, and Mr. Jeffery, of Messrs. Burn & Co., 
and a representative of Messrs. Bansome Jeffery & Co., all helped 
me with the experiment. The plough supplied by Bansomes was 
twisted in the heavy soil after an hour’s work. 

It beoajne-clear that on light grass-bound loams direct ploughing 
could 'only break* the land at a cost which did not seem to me any 
the cheaper than the ordinary ploughing by bullocks. It meant 
the maintenance . of ordinary ploughs and the required number of 
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bullocks in addition to the steam plough. The results of the 
experiments were described by Mr. Burt in an article which he 
contributed to the pages of the Agricultural Journal of India 
(Vol. IX, Part I). 

The experience of taking the tackle across coimtry for 21 miles 
was enough to preclude any further experiments with the heavier 
engines required in a double tackle. Experiments witli an Ivsl 
motor tractor were no better. Mr. Johnson, of Messrs. Fowler &Co., 
recently told me that he has taken his engines almost everywhere 
and lie could haul the engine through the river by an arrangement 
of cable and winding-drum. 

It was about this time that land became available on the 
Lower Bari Doab Canal. It appeared to me to be the best 
opportimity to start a large plantation. A large English firm with 
experience of sugar manufacture, to whom T was introduced by Sir 
John Hewett, was prepared to set up a factory at its own expense, if 
I guaranteed the supply of a sufficient amoimt of cane. I, therefore, 
applied for an area of 15,000 acres and Sir Louis Dane was prepared 
to consider my application favourably. The expert opinion in the 
Pimjab did not suppoit the idea. I was not quite sure of being 
able to riui siuih a large plantation. The risks involved were too 
large. I, therefore, abandoned the idea, and as a preliminary measure 
I applied for a grant of 2,000 acres for .steam-ploughing in 191 4-, which 
was sanctioned in due course. 

Mr. Haverty and I then selected the land and ordered the 
engines from Messrs. Fowler & Co. It was lucky that they were 
despatched before the war broke out. The tackle arrived in due 
course and it was erected by an eiqiert European ploughman who 
was employed for six months. It was not, however, all smooth 
sailing in the beginning. The land had to be cleancjl of brushwood, 
the roots to be taken out, and mounds standing in some cases several 
feet high had to be levelled. Then, when the ground was clean 
and absolutely level, the work was started. ^We did not do more 
than 6 acres on the first day, and for many days, on account 
of roots and other obstructions, the work was very slow, and 
people began to doubt the capacity of the tackle to run such 
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a large farm. The Irrigation Department had built watercourses 
which intersected the land and were foimd a great obstruction. 
Then, when we watered the land, the water ran all over and it 
was found impossible to plough the seed in. One of the engines 
sank in the soft soil right up to the fire-box, and Mr. Haverty 
and I passed a couple of anxious days till we discovered a 
solution. 

The discovery was simple. It was simply to lay out water- 
courses and roads in such a way that the engines might have a 
dry road. The land is divided into rectangles of 2.5 acres each and 
it was decided to abolish the old watercourses and run one large 
watercourse on one side of each rectangle, the road to be on the 
outside of the watercourse so that the engines could always have 
a dry road. On the other side of the rectangle was put another 
ridge to protect the road on the corresponding side. This plan 
worked admirably. I am now able to cultivate 25 acres a day 
eight inches deep, and have broken the whole area. The steam- 
cultivation promises good returns for large farnis, and I think the 
original idea of starting a sugar factory can now be worked. In 
the Punjab nearly 600,000 acres are always under cane, and crushing 
by a power mill and scientific evaporation without any improve- 
ment in the yield or quality of the cane would at least give to the 
peasant a profit of 26 per cent, on the crop he grows now. My idea 
is to set up a small factory which would deal with the produce of 
1,000 acres and which any group of half a dozen villages could start 
on co-operatiTjjp lines. Indeed, it is my hope that, if my experi- 
ments succeed, it will not only lead to the extension of sugarcane 
cultivation which is limited only by the capacity of the peasant to deal 
with the produce of a few acres, but help in fostering co-operative 
movement generally. The factory will be the beginning of village 
industries, the engine when free will pump w’ater, gin cotton, press 
oil, thresh wheat, and these village factories could send the by- 
products to central factories nm on up-to-date methods. I am 
now in negotiation*' with the Agricultural Department for the 
acquisition 'of toother 2,000 acres so that I may be able to provide 
1,000 acres lufdiei^^oane with a three-year rotation. 
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The cost of steam-cultivation may be worked as follows and 
will compare favourably with the highest rent that a landowner can 
obtain. The tackle, including a threshing machine and a seeder, cost 
me Bs. 60,000, to this must be added the cost of cleaning, levelling, 
laying oivt roads, watercourses, buildings and wells, another 
Rs. 57,000. The total capital expenditure may, therefore, bo placed 
at Rs. 1,07,000, excluding the price of the laud. The establishment 
charges come to Rs. 16,920 a year. The working expenses 
of the engines and the farm depreciation and renewals and interest 
are Rs. 22,960. To this must be addetl about Rs. 10,000 for 
Government land revenue and water taxes, plus Rs. 10,000 farm 
labom, which bring the total annual cost to Rs. 59,880. 

The area that has been placed under crop has not exceeded 
1,200 acres, as tlie water-supply is not available for more. The 
crops grown and yields can be approximately placed as follows : — 


Il8. 

o0() acres of cotton at an average of 0 mds. an aero = 3,000 mds, at 
lls. ISaniaund ... ... ... ... 45,000 

200 acres of oil-seeds, niaize^etc*, at Rs. 60 an acre ... 10,000 

500 acres of wheat at 13 aids* an aote s 6,600 mds. at lls. 3-8 per maund 22,750 

10,000 mds. of 6/msa at 2 mds. a rupee ... ... ... 5,000 


Total 82,760 

Deiluct Rs. 59,880 which leaves a net profit of Rs. 22,870 a year 
on an investment of Rs. 1,07,000. The profit would be almost 
doubled if the whole area <!Ould he brought under cultivation. 
Perhaps in a year or so I shall be able to tell the slory of other 
advantages of steam-cultivation and crop experiments which are in 
progress. 



THE CO-OPERATIVE DAIRY AT TELINKHBRI IN 
ITS RELATION TO DAIRYING IN THE 
CENTRAL PROVINCES. 

BY 

D, CLOUSTON, M. A., B.So., 

Offidaiitig Director of Agriculture and Ifidustries, Central Provinces. 


Much has been written of late yeais on the desirability of 
developing the dairy industry in India. Dairying, like naost other 
industries in this coimtry, is in the hands of an illiterate, conserva- 
tive folk, who are adepts at cheating their (siistomers by methods 
of adidteration but are igncaant of the most elementary principles 
of dairying. The prdessional milkmen (j/owlies) of the Central' 
Provinces may be divided into two classes : -—(1 ) Gmolies who live 
in tlie country and combine ^'/n-making with cattle-breeding ; and 
(2) goivlies who live in towns and villages and make a livelihood 
from the sale of whole-milk. In towns milch cattle are sometimes 
kept by other castes, such as Kunbis, Telis, and Brahmins, but their 
number is small compared with that of the (/owUes. 

In the better grazing tracts in the north and east of the 
Provinces, where the cost of rearing cattle is so small that it pays to 
rear them for sale, gotvlies prefer cows to buffalos, because of the 
demand which exists for bullocks as drauglit animals. In the 
more highly cultivated parts of tlie Provinces on the other hand, 
where the grazing areas are small and where cattle-rearing is for 
that reason more expensive, buffalos are preferred on account of 
the much larger yields of milk which they give per head. 

There are thrw, more or less distinct breeds of buffalos in the 
Central Proviuces-ja long-homed breed found mostly in the cotton 
tract, a short-hom^ breed found in the rice and wheat tracts, and a 
• f 34 ) 
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very distinct breed, resembb'ng the wild bufhilo in appearance, found 
in some of the mere jiuigly Zemindaris and Feudatory States of 
Chhattisgarh. The best specimens of the* long-homed breed give 
from 7 to 8 seers a day when in full milk, as against from 5 to 6 seers 
for very good animals of the short-horned breed. Plate XI (Figs. 1 
and 2) shows a specimen of each of these two kinds of buffalos. In 
the more jungly Zemindaris and Feudatory States of Chhattisgarh, 
where the cattle of the goidies and banjaras, who are the profes- 
sional oattle-reareis in those parts, have to compete with the wild 
buffalo, bison, sambar, and chital for the luxuriant herbage which 
Mother Earth produces in those Avilds, the third type of buffalo 
mentioned above is foimd. It is known locally as the Sirguja or 
Deshta buffalo ; that it is a cross between the wil3 and the domes- 
ticated bleed may he gathered frem an examination of Plate XI, 
fig. 3. 

In villages in these jungly tiacts frequented by the wild buffalo, 
old bulls of that breed frequently foregather witli village sbe- 
buffalos, and caossing takes place. The Deshta or Sirguja buffalo, 
whi<;h I take to be the result of tJiis crossing, is a large animal with 
well-developed neck, shoulders and horns closely' resembling those 
of the wild breed. They aie particularly strong as draught buffalos, 
but are much inferior to the other two breeds as milch animals. 

From this short survey it will be gathered that in the. Central 
Provinces there is no good breed of milch buffalos. An average 
herd when in milk does not give more than 4 seers a day per head. 
Our different breetls .of cows are still poorer as milkers, two seers 
per day being the usual yield. The quality of the mUk, given both 
by cows and buffalos, on the other hand, is very good. One hundred 
and forty-six analyses of buffalo’s and 37 of cow’s milk carried out 
on Telinkheri Dairy Farm last year, gave an average of 7’1 and 4‘2 per 
cent, respectively of butter fat, while 19j lb. of coaaTs milk and 11 lb. 
of buffalo’s milk were found to give one pound of butter. 

lu the larger towns of the Central l*rovinces pure milk is dear 
and very difficult to get. From March till September the qirice in 
Nagpur is from 4 to 6 seers per rupee ; during the rest of the year it 
can he obtained at from 6 to 7 seers per rupee. But it is by no 



56' 


AORIOULTCRAL JOORNAL OR IHDIA 


[XIII, 1. 


means easy to get really pure milk at any price, for the reason that 
the goidiet, who are the milk-vendors, do not supply pure milk except 
under compulsion, and few of their customers are in a position to 
exercise that compulsion which entails as a rule very close super- 
vision of the gowli at the time of milking. Nearly aU tb^ milk sold 
in the larger towns is supplied by gowUes who keep tbeii herds in 
or near the bazaars. The conditions under which that milk is 
produced and distributed are most insanitary. There is no pretence 
whatever at cleanliness. Their cattle drink from and wallow in dirty, 
scum-covered pools, and the milk is adulterated at times from the same 
source. The sheds and the surroundings are dirty in the extreme. 
Rotting dung, dust, and a pest of flies offend the eye at every tiun. 

Very little milk is brought into the towns of the Central 
Provinces from villages outside for the reason that there are no good 
grazing areas as a rule in the neighbourhood of the large towns, 
and the govAies of the Central Provinces still rely much more on 
grazing than on stall-feeding. The towns have for that reason to 
be very largely self-supporting as far as the milk-supply is concerned. 
The want of good milk is therefore much more felt in the urban than 
in the rural areas of the Provinces, becaitse in the villages there 
are large herds of cows which are commonly milked by the owners. 
The calves are starved in order that the villagers may have milk. 
Wealthy landholders will commonly maintain a milch cow or buffalo 
for private use. 

There are three feasible methods by which the milk problem 
could be tackled in the towns : — (1) The purchase of milk produced 
in the villages^ and its distribution in towns could be organized 
through co-operative milk-sale societies ; (2) the production and 
distribution could be run on co-operative lines ; and (3) the produc- 
tion and (^tribution could be managed by a single individual or by 
a syndicate. * , . » , 

While the first of these systems is not only feasible but desirable 
in so:^ parts of Iiidia wh^ there is already a recognized trade in 
nhlk ttotwim ibirilS dnd the neighbouring villages, in the General 
Ptovinces'it,.is ij^r^tichble for reasons already g^ven. If the third 
^stem were.te*be adopted the Vhole oigauizatiou would have to 
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be run by a good business-iuan or -men working independently of the 
existing gowlies. The second systeni is, I believe, the most proniisiug 
under existing conditions in the Central Provinces. Like tJie tbinl 
system it allows of thorough control : it goes further in so far it 
can be niRjie to provide for the uplifting of the professional milkmen, 
i.e., the gmvlies, an important class in the Central Provinces. The 
Telinkheri Co-operative Dairy belongs to the second of these types. 
It is a co-operative concern which controls not only the production 
of the milk but its distribution as well. This Dairy Society — the 
first of its kind in India—owes its inception to Sir Keginald Craddock, 
Mr. Low, and Khan Bahadur Byramji. It owes its success very 
largely to the keen personal interest taken by the present Chief 
Commissioner in almost every detail of its working. This dairy 
was started five years ago. An article describing its working for 
the first two years will be found in the July (1914) number of tlie 
Agricultural Jourtud of India (Vol. IX, Part III), Since then 
minor changes in the management of the dairj’ have been effected. 
The herd maintained ojr the farm attached to the dairy now 
consists of 338 milch animals, of whicli 62 belong to (government 
and 276 to the two co-opeiativc societies of gowlies. In addition 
to milch cuttle there are 165 head of young stock. The statement 
below shows the quantity of milk, butter, cream, and ghi distributed 
during the last tlrree years: — 



1014-15 


1915-16 


1916-17 



IT). 

oz. 

lb. 

oz. 

Itj. oz. 

MilU 

220.764 

8 

300,714 

12 

267.384 

12 

Butter 

2,240 

4 

3,130 

0 

3,328 

8 

Cream 

817 

10 

979 

8 

825 

4 

Oht 

, 


770 

0 

1,660 

0 


The profits made by the tw'o societies last year amounted to 
Bs. 5,901-12-3. They have during the year increased the size of 
their herds considerably. They borrowed Bs. 4,200 from the 
Nagpur Central Bank, must of which has already been paid 
back. 

The Government herd of buffalos are 'mostly of thd Delhi 
breed; while those belonging to the gowlies are of the. local breed. 
The bufhdo stud bulls, all of which belong to Government, axe of 
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the Ddhi breed. The young buffalos being reared on the farm are 
therefore pure Delhies or crosses between the Nagpur and Delhi 
breeds. The cows of the dairy aie a nuxed lot, but most of them 
are of the Gkiolao type. Some of them have been crossed by a 
bull of the Montgomery breed and some by a bull of the Ayrshire 
breed. In every case crossing is done with a definite view, 
namely, to establish a good milch strain. A young Gaolao- Ayrshire 
cross is shown in Plate XTI, fig. 1, and a Montgomery-Gaolao cross 
m Plate XII, fig. 2. 

The cross-bred heifers have not yet been tested as milch animals, 
as they have not given calves so far, but it is reasonably certain 
that the Ayrshire blood in the one case, and the Montgomery blood 
in the other, will add to the nulk yield. As a draught annual the 
Montgomery-Gaolao cross has been tried for over a year and has 
proved a distinct success. He is heavier, less leggy, and keeps in 
bettra condition than the pure Gaolao bullock. He i.® slower in the 
yoke, but this is a positive advantage in this part of India where 
nOTVous ficiy animals are physically damaged in a few years as a 
result of the careless manner in wliioh they are handled by ser\%nts. 
It is still doubtful whether the Gaolao- Ayrshire cross wll ever find 
favour on the plains as a draught animal, as he is deficient in 
bone and muscle, and feels the heat more than pure indigenous 
cattle. 

The Government breed on the Telinldieri Farm is maintained 
for two reasons : (1) As a nucleus herd on which the dairy can rely 
for at least <i small yield of milk daily ; (2) as an improved herd 
for the breeding of bulls ot good milch strains for the use of the 
ffoiuMes. A nucleus herd belonging to the promoters of a pioneer 
dairy of this kind helps to reduce the risk of failure in the beginning 
before the govMes have had time to be trained up to a sense of their 
responsibilities as co-operators. With a nucleus herd, experiments 
in breeding with a view to improve the milk yield can be carried 
out too. 

There are now fc^o co-operative gowlies* societies on the farm : 
in one thero are memb^ and in the other 14. l%ese societies 
Ore as nearly selt-inpporting as it is feasible to niakA them under 
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eicistin g conditions. The members pay tlie following rates for 
food-stufib : — 

For grazing . . . . As. 4 per month pei animal. 

Qiloakes . . . . Wliolesale price + 10 per cent. 

commission. 

Jim (A. Sorghum) kadbi . . 200 lb. per rupee. 

Clover .. .. 2001b. „ 

House rent .. .. R. 1-8 per room per month. 

Service of Government 

bulls . . . . As. (5 per milch animal per 

annum. 

Use of godowns and casks 

for storing food-stufEs . . As. 2 per member per month. 

For the use of aluminium 

milldng pots . , Ajuia 1 per pot ])er month. 

The members pay Rs. 10 a month to the farm clerk for keeping 
their accounts. Nothmg is charged for the use of the sheds pro- 
vided by Govermnent for, their cattle, as against this is set the value 
of the cattle manure all of which is takeji over by Govermnent. 

The milldng, both of the Govermnent herd and of the societies’ 
cattle, is done under the supervision of the Overseer of the Dairy 
Farm assisted by one kamdar and three cJmokidars. The members 
of the two societies milk their own cattle and get it weighed by the 
Farm Overseer who sends it on to the dairy. The dairy itself is 
the property of Khan Baliadur Byramji Pestonji, a nxost enter- 
prising Parsee gentleman, to whom 1 have already referred in this 
article. He has entered into an agreement with Government to 
take over the milk at tlie rate of 8 and 8^- seers for bu&ilos’ and 
cows’ milk respectively. The prices of the various dairy products 
sold by him are given below ; — 

Butter, R. 1 per lb. 

Cream, As. 12 per lb. 

Whole-milk, 0 seers per rupee. 

Whole-milk in bulk to milk-shops, 7 seers per rupee. 

Separated milk, 16 to 20 seers per rupee. 

Ghif As. 12 per lb. 
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The milk is delivered either in bottles or in brass vessels, fitted 
with a tap from which the quantity required by each customer 
is run off. Short-distance customers are served with milk in bottles- 
brought round in small hand-carts ; while those who live father 
away and institutions requiring milk in large quantities, receive it 
from sealed brass vessels carried on coolies’ heads. The great 
objection to this system of delivery is that the customers of the ^ry, 
moat of whom are from 1 to 3 'miles distant, get their nulk late in the 
morning. Arrangements are therefore being made for quicker 
delivery by establishing a motor service. This will enable the 
dairy to increase its sale of milk more especially in the bazaar. 

It may be taken as an axiom beyond dispute that cleanliness 
in every phase of dairy management is of the very greatest importance 
and that care should therefore be exercised in the selection of a site for 
the dairy itself as well as for sheds for milch cattle. For the Telinkheri 
Dairy the following advantages in this respect aie claimed : — 
(1) It is situated in the open country amid sanitary surroundings 
and is connected with Nagpur by first-class roads. (2) The sheds 
being on a hill the site is a dry one. (3) The Telinkheri tank affords 
an excellent supply of drinking water in the grazing area itself ; 
this water is also used for the production of irrigated crops for the 
dairy cattle. (4) There is ample land on the dairy farm for the 
production of irrigated and other fodders. 

-Plate XJII, fig. 1, shows the cattle having their morning drink' 
and bath in Telinkheri tank or reservoir before proceeding t« the 
grazing grounds.^ 

The grazing of about 1,000 acres available forms a very useful 
exercise ground for the haxl, but the quality of the soil and grass 
prodttoed w very poor. The soil being thin and stony, the predo- 
minant grass is spear grass {H. contortus). This is a short-season 
grass vdiioh sjaings up late in August and dries off again by 
-^Novei^beff* It, -hi an edible grass if fed before the spears develop, 

ib 1o^ n^h if left standing after that. There are 
•sm^ pockets* i^il scattered over the area and a block of 

'about 60 aeg^i^ deep black soil in the valley adjoining the Telin* 
khod tank. !l&eVhole grazing az^ has besn improved of late by 
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temoviim tbo thomy shiubs and loose stones which pTevionsly 
coveored much of tJie ground. The quantity of food-stuff yielded 
by sprazing areas in this part of Lwlia is so imignificnur tl\at for any 
large dairy scheme the extent of the area available for grazing is 
only of sMondary importance, so long as reasonably cheap, bulky 
fodders and concentrated food-stuffe can be obtained locally at 
moderate rates. The grazing area in tliis case, however poor though 
it be, serves a useful purpose as an exercise gromid for the milch cattle. 

Owing to the proximity of the dairy to a large town, viz., 
Nagpur, the cost of cattle food-stuffe and labour is liigh. It does 
not pay, theiefore, to rear young male stock on tlie farm. To rear 
female calves even is a very doubtful proposition from the financial 
standpoint as the statement below will show:— * 


For a period of— 

Cost of rearing 
a buffalo oalf 

VAIUF OP FIMALE 
BUFFALO 

Talue of male 
buffalo 

Delhi 

Local 


, Ra 

Rh. 

Kfi. 

Rs. 

One 3fear 

48 

20 

12 

10 

Two years 

72 

20 

20 

20 

Three yeais 

90 

76 

35 

30 

Four years 

136 

160 

70 

40 


Foi four years the total Itws on the rearing of male and milch 
bufitjlpB of the local bleed is Rs. 96 and Rs. 66 respectively, while 
the rearing of milch buffalos of the Delhi breed gives a net profit 
of about Rs. 16 per head. To reduce the cost of rearing them, all 
the young stock of the Government herd have been sent to a grazing 
ground 144 miles distant, which, forming as it does part of a plateau 
about 2,000 ft. high, is comparatively cool and affords fairly good 
grazing grass throughout the year. A small herd of milch bufhdos 
bas also been sent there for breeding purposes. This new breedmg 
centre on the plateau will thus serve as the feedffl farm for the 
Tdmkberi Dahy. The cost of rearing cattle on it will onfy be a 
HDMdl fraodon of what it is at Tehnkheri, as the land belongs to 
Gevermnent and the grass on the plateau is so good that very little 
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in the ■way of “ concentrates ” has to be fed to the cattle. The 
breeding of improved milch cattle on separate farms, where gra^ng 
is cheap and plentiful, should, wherever possible, be taken up as an 
adjunot to any dairy scheme of this kind in the Central Provinces at 
least, for so long as good milch buffalos and cows can b,e obt^ed 
only by importing them from other provinces the cost of such 
animals must necessarily remain high. But given facilities for 
breeding equally good animals locally, there is no reason why we 
should not be able to develop both dairying and the breeding of 
good .milch strains of flairy animals at the same time. To run 
a dairy ■with cows and buffalos, which give on an average two or four 
seers a day respectively, is not a business proposition, as the cost of 
feeding such animals runs away with nearly all the profit. The extra 
cost of feeding animals which give twice or thrice that quantity of milk 
is very small compared with the value of the extra milk produced. 

To organize co-operative societies of gowlies requires a good 
deal of tact and firnmesh. After four years of training in honest 
dealing the goioUes of the Telinkheri Pairy now give the Department 
very little trouble and at times come forward even to assist the Farm 
Superintendent at busy seasom in stacking hay and storing food- 
stuffs. For 12 of the 27 membeis of the two co-operative societies, 
pucca quarters have already been built on the farm for which they 
pay at the rate of R. 1-8 per room per month, (garters for the 
remaining members are being taken in hand. A primary school has 
also been built for them with the object of educating their children, 
and a dep6t ior the supply of human food-stufSs, such as wheat, 
pulses, gur, etc., has been evened on the farm for their benefit. 
All the profits made thereon are credited to the School Fund. 
Meetings of the two societies are held about once a month on an 
average to settle disputes between the members and to hear complaints. 
At these meetings fines are imposed on some and rewards are ^ven 
, to others according to their deserts. As a result of this training these 
gowtw have gpeadtt^y ’developed into a comparatively well-bdiaved, 
'law-abiding comm^ty, and correction is now seldom required. 

3!^t t^e Telmkheri Dairy has added greatly to the amenities 
of fife .m. 'Nagpur Is fredy admitted by its many customers.' But 
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we have as yet but touched the fringe of the population. There 
are still thousands of children in the poorer quarters of the city 
being fed on unwholesome food because the inilk-supjdv is totallv 
inadequate. Thou^ it is very doubtful whether the high mortality 
among children in torvns in India is due to any gi-eat extent to the 
want of milk, it is certain that the lank of such wholesome food 
accounts largely for the large number of puny, ill-developed mites 
which are so characteristic of city life in India. 

The Telinkheri Dairy has served another very useful purpose 
in demonstrating what can be done in the way of developing dairying 
in these Provinces on co-operative hues. Projwsals to start similar 
dairies have already been received from so many private individuals 
that it is evident that a separate staff will be required to organize 
dairies throughout the Provinces. For this work we shall require 
good practical dairy supervisors who can devote their whole time 
to the opening and supervision of new dairy concerns in the larger 
towns. We shall also require trained managers to be put in charge of 
these dairies, and as these will, in most oases, be responsible not only 
for the milk, but for milch animals and the supply of food-stufb 
required for the same, they should be trained also in practical agii- 
culture, including cattle-breeding. Supervisors and managers can 
both be trained quite well in India ; but I would lay stress on the fact 
that we want men with a working knowledge of conimercial dairying. 
The men at present turned out by our agricultural colleges prove 
hopel^sly incompetent as a rule when tried as dairy managers. If 
there were more dairy concerns, it would be possible no doubt to 
put a large number of such men under training and to secure thereby 
a reasonable number of honest practical dairymen possessed of 
business capacity. I use the term honest because few realize how' 
difficult it is in this country to get honest managers for business 
concerns of this kind. We want as supervisors men who are good 
organizers. To their knowledge of the science and technique of 
dairying, I would attach much less importance^: these can be picked 
up in a very short time. 

How to provide pure milk for Nagpur CSty is a question which 
is now being considered by the Local Administration. Our proposal is 
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to expand the Telinkheri Dairy by forming new cooperative societies 
of gowUes — a proposal which is both feasible and desirable. Another 
proposal is to start an additional dairy farm as an adjunct to the 
Sewage Farm to be run by the Municipality with the assistance of the 
Department of Agriculture. Both proposals are likely to be carried out. 

Despite tlie fact that we have no outstanding milch breeds in 
the Central Provinces great developments in the improvement of 
dairying may be looked for in a few years. We look forward to this 
development because we believe that it will both add to the wealth 
of the country and at the same time help to raise the standard of 
comfort, more especially in towns. In England, America, Denmark; 
and other countries in the West, dauying has done more than perhaps 
any other brancii of husbandry to tide the farmer over poor times 
consequent on the vicissitudes of the grain and meal market. With 
an animal of the milking capacity of the bufEalo available in large 
numbers, there is no reason, as far as I know; why India should not 
become a large exporter of butter, if not cheese. It is the duty of 
Government to lay down the lines on which development is most 
likely to succeed, and to encourage private individuals and com- 
panies to work on these lines. Government can pave the way by , 
improving the milch cattle, by running demonstration dairies, and 
by training dairymen. 

It has been suggested in certain quarters that to meet the 
requirements of our large towns municipal dairies should be opened. 
This would no doubt be possible if Gcvernraent were in a position 
to supply the ..staff and to exercise the necessary control ; but to 
run even a small dairy requires far more skilled and personal super- 
vision than could be given by a municipality : moreover, wdth the 
exception of those attached to mihtary dairies, there are no trained 
dairymen at present available who could be safely entrusted with 
the management of a municipal dairy ; nor would it be possible at 
present to find among the non-official members of a municipality 
men who are su|ficiwt|y interested in the subject to ^ve a dairy 
^e ainpuant of j^scuical supervision required. Public opinion, in 
ffivour deydi^ment. of dairying has in fact yet to be creah^ 
most partii 'of lldia. 



WHEAT IN THE NORTH-WEST FRONTIER 
PROVINCE. 


BY 

W. ROBERTSON BROWN, 
AgnniUural Officer, North-Wett Frontier Province. 


In the October (1916) number of the Journal, the ■writer explain- 
ed how the out-turn of wheat at the Peshawar Agricultural Station in 
the year 1916 averaged 26 maimds per acre on an area of 60 acres. 
On behalf of the cultivators in the neighbourhood of the farm, who 
are believed to harvest only 12 maunds per acre, it was stated that 
over a period of several years the total value of the culti'Vators* small 
do-fasK crops is probably greater than that of the heavier eh-faali 
crops harvested at the Peshawar Agricultural Station. Under any 
circumstances, it was submitted that the comparative smallness 
of the out-turns harvested by the cultivators in the North-West 
Frontier Province, is not to any large extent due to actual 
lack of knowledge or of skill in the cultivation of wheat, but 
their failure to secure heavy crops may more charitably be 
attributed to circumstances over which the cultivators have little 
control. 

The last of this years (1917) wheat crop at the Agricultural 
Station was gathered in on the 16th June, and as the average yield 
per acre on an area of 36 acres weighed 28 maunds^Sl seers, it may 
be worth while considering why the crop is greater by so much as 
4 maunds 24 seers per acre than that harvested in 1916. 

Last year Farter’s Federation wheat occupied 3*4 per cent, 
of the farm wheat area and yielded 86 maunds per acre. * Pusa 
No. 4, on 96*6 per cent, of the area, gave 23 maunds 80 seers per acre. 
Tl^ year the Farxer wheat was harvested from no less than 87*2 

( 66 ) 
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pel cent, of the wheat land and yielded 31 maunds pei acre. Pusa 
No. 4 occupied 62*8 per cent, of the area and improved its position 
by yielding 27 maunds 18 seers per acre. Federation, then, which 
has proved superior to Pusa No. 4 as a yielder, has produced less 
per acre than in 1916, but having been sown over a much larger area, 
it has contributed substantially to this year’s high average out-turn, 
which is 4 maunds 24 seers per acre over the average yield of the 
previous year. 

Pusa No. 4, on the other hand, has yielded 3 maunds 28 seers 
per acre more than in the year 1916. The percentage of land occu- 
pied by the two varieties and their respective out-turns are given 
below. 


Year 

Variety 

Area in 
acres 

Total 
out-turn 
in maunds 

1 

Average out-turn 
per acre 

Percentage of 
total wheat area 

1916 

Pusa No. 4 

flo|S| 

1,378 

Mds. 1 
23 ! 

Srs. 

30 

96*6 

1616 

Federation 

72 

36 1 


3*4 

1917 

Puea No. 4 


604 

27 1 

18 

62*8 

1917 

Federation . 

403 

31 i 

i 
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In most respects the wheat received similar cultivation in both 
of the years under review. Over the greater part of the area wheat 
followed wheat after summer fallow ; manure was given to 8 acres 
only ; harrowing or intercultivation was not practised — cannot, 
indeed, be economically done on irrigated land in the Peshawar 
valley. In 1916 the rainfall during the life of the crop was 5-10 
inches, and, in consequence, the wheat was irrigated thiee times, 
whereas one-half of the previous year’s crop was irrigated once 
only and the other half received water twice. 

Bpth of the wheats have yielded consistently well since they 
were first tried four years ago ; both have remained almost entirely 
free of rust ; ahd neither of them has lodged where wheat could be 
expected to stand up. Indeed, “though bladed corn be lodged 
and trees blown .down”; (Macbeth), Federation has remained up- 
standiii^ i^e it 'waf to the North-West Frontier 

!foovj|noe. o< In out-ttai^ J^<^el^^on has yielded hi^er than Pusa 
ilo. 4; but in quality‘3^^ No, 4 is somewhat superiori and it is 
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abo somewhat eailier. In upstanding powei and rust-resistanoe 
they are about equal, and Federation does not “ shatter ” and is 
little affected by birds. The Australian Wiety appears to be 
practically immune to bunt. . An upstanding, rust-resistant wheat 
is especially desirable in the North-West Frontier Province, where 
much of the land is very fertile, and the dull weather, followed by 
storms of wind and rain, which is frequently experienced in February, 
and sometimes in April, brings calamity to wheat that is not rust- 
resistant or has weak straw. It is the writer’s opinion that the 
high yielding local wheat named Red Chaunthra has, for many years, 
encouraged careless cultivation of wheat throughout a large pait 
of the North-West Frontier Province, because the cultivators have 
found that this variety lodges and suffers immoderately from rust 
when it is well treated. Federation is the chief wheat exported 
from Australia, and in all respects, except in the appearance of its 
grain, it is nearly the ideal variety for ek-fasli land in the North- 
West Frontier Province. Pusa No. 4 is unfortunately very liable to 
bunt. Wherever the wrifier has seen this variety in the field, it 
has shown a disquieting percentage of black bunt ears, or the 
growers have complained of the wheat’s susceptibility to this 
disease. If Pusa No. 4 has Australian origin or parents this might 
account for its liability to bunt, as it is well known that many 
Australian wheats suffer severely from this disease. At Peshawai, 
despite treatment of the grain with copper sulphate, bunt has not 
disappeared from the variety, and Pusa No. 4 would not be accepted 
for distribution if bunt were not already common in Red Chaunthra. 
No bunt has been observed in Federation at Peshawar. Pusa 
No. 4 is, however, a great wheat, notwithstanding its liability to 
suffer from bunt and the presence of a rather large proportion of 
dark-coloured, blemished grains in an average saiyple. 

After due consideration and after testing many varieties during 
the past six years, it was decided in 1916 to distribute free of all 
cost seed of Pusa No. 4 and Federation to sow over 2,000 acres of 
land, and to let the cultivators themselves decide if they preferred 
One of these varieties to their OAvn vaunted Red Chaunthra. 
Federation was distributed in the higher, cooler valleys of the 



■ 68 y, AaSkcULTORAIit JOURNAL 09 INDIA [XIll, 1. 

PcavilVie lurt, however, beoause this variety ripened later than local 
wheat, but rather because Federation has not yet been fully tested 
on. dchfcuU maize-wheat land, and it is recognized that to obtain 
general favour in the North-West Frontier Province, a wheat must 
yield well even when it is sown somewhat late in November aftw 
the maize is out. 

Most of the fields sown with Posa No. 4 were inspected by the ' 
Department’s officers from time to time until the crop was harvested, 
and, with a few rare exceptions, the new variety has surpassed Red 
Chaunthra in all-round merit, including yield and quality of grain, 
althou^ the season was dry and quite exceptionally favourable 
to the local variety, and also in spite of the fact that Pusa No. 4 did 
not germinate quite satisfactorily owing to the dangerously large per- 
centage of the grain having be^ cracked or bruised by the steam- 
thresher. The result of the trial is that Pusa No. 4 has gained the 
cultivators’ favour and has been accepted by them, and it is confi- 
dently expected that the variety will occupy the greater part of the 
280,000 acres of irrigated land in the North-West Frontier Province 
within a very few years. On the wider unirrigated tracts, Red 
Chaimthra will be hard tc displace, and if it must go it will probably 
give way to Pusa No. 12 which tillers freely and does well on 
unirrigated land but readily lodges on canal-irrigated fields. At the 
present time (19th Jime), the report on the behaviour of Federation 
on the higher valleys is not complete, but the one cultivator m 
the neighbourhood of the Peshawar Agricultural Station, who was 
permitted to try this Australian variety, harvested nearly 30 maunds 
per acre. Federation \s a heavy yielding wheat, suitable, it^ is 
believed, for eh-faali cultivation only, and it is improbable that it 
wUl become the popular variety in the North-West l^ontier Province 
where wheat invariably follows maize on good irrigated land. But 
whe4t is not exported to any large extent from the North-WWt 
Frontier. Province, and there is no objection to the cultivation of 
MVetal Vaj^eri^ ‘!1^8^Nq. 4 has been so well received by the people 
|ihat*thq Nbrth-West P)rovinoe Government have allotted 

. oi Bs. 25,0(10 to.jj^djhSe leed from those powers who tested 

and a further sum of Rs. 25.00&;hM 
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beeti set aside to build grain stores at some of the Tehsds in the 
Province, primarily to store seed of Posa No. ^ for sale to the oulti* 
vators. Considerable difficulty may be experienced for a time in 
purchasing pure seed, as the cultivators thresh barley and wheat on 
the common village threshing floor, and already it has been discovered 
that the new wheat makes sweet white bread and, even at a premium 
of annas 4 per maund, the cultivators appear unwilling to sell the 
seed. But this difficulty should be overcome very soon. 

In addition to the large block of Pusa No. 4 and Federation, 
an area of 5 acres was this year devoted to trials of varieties and to 
other wheat eiqieriments, and the more important results obtained 
in these trials are given below. . 

Variety Test. 


Variety 

Drill 

ft. 

No. of 
irrigations 

OUT-TCRN 

Rdbt 

Bunt 

Lodged 

Srs. 

Cbhs. 

Per cent. 

Pusa No. 4 

180 

3 

20 

14 

0 

6 

0 

Pusa No* 12 

180 

3 

' 18 

5 

0 

0 

80 

Opr, No. 13 

180 

3 

18 

7 

0 

0 

15 

Federation 

180 

3 

18 

, 6 

0 

0 

0 

Red Chaunthra 

180 

3 

14 

4 

100 

i 

3 

100 


Bkmarkh 


Bipened 
second 
Ripened 
first 
Rl 
t 

Ripened 

fourth 

Ripened 

last 


pened 

bird 


Rod Chaunthra became red with rust. 


VAMiiTY Test. 

Wheat after Wheat for four consecutive Years ; irrigated tunce ; wo 

Manure. 


Variety 

Area 

Yield PBB ACRE 

bust 

1 Bunt 

1 Lodged 

Bbmabkb 

• 

Maunde 

Per cent. 

Pnsa No. 12 

1 acre 

1 » 

0 

0 

75 

Ripened first 

Pnia No. 4 

1 acre 

21 

0 

6 

5 1 

Ripened second 

Opr. No. 13 

1 acre 

1 . “ 

0 

0 

15 i 

w 

Ripened third 

• 


■■ — — W" • 

I^sa No. 12 was on the most fertile acre. The variety tillered 
weU and promised the hipest yield, but the crop lodgbd early. 
C^r. No. 13 bdhaved like Pusa No. 12. No. 4 did not tiller well. 
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(^eat expectations centred on Cpr. No. 13, a new wheat of 
hi^ quality bred by the Economic Botanist to Government, 
United Provinces, and it is disappointing that this variety has not 
yielded so well as Pusa No. 4 as in^almost all other respects it proved 
at least equal to the Pusa wheat which is one of its parents, and 
Cpr. No. 13 was entirely free of bunt. It is possible that the United 
Provinces’ variety may yield better after it is acclimatised, although 
it is improbable as the crop was very well grown, and 102 lb. of seed, 
most of which was sown broadcast in the customary manner, 
yielded 4,902 lb. of grain. But then that same quantity of Pusa 
No. 4 seed, less carefully grown and harvested, yielded 4,780 lb. 
It is noteworthy that 48 lb. wheat seed is the common seed-rate on 
irrigated land in the Peshawar valley and this quantity is sown 
at the Agricultural Station. Cpr. No. 13 will be tried again in the 
North-West Frontier Province. 

In conclusion, Plate XIV shows an acre which produced 
alternate lines of sugar-beet and Federation wheat, and this area 
yielded 27 maunds 26 seers of good grain, and from 16 to 17 tons 
of sugar-beet.’ This may very well form a record in the history 
of sugar-beet cultivation. All but one line of the wheat had been 
cut before the photograph was taken. The beet was sown on ridges 
at 24 inches apart on the 16th October, and the wheat was drilled 
between the lines of beet. The area was irrigated six times from 
the date on which the wheait was sown, and even during the wildest 
storms, one of which occurred when the wheat was in ear and 
immediately after the field was irrigated, no plant of Federation 
lodged. Manure was not^given before or after the crops were sown, 
but the beet-wheat followed sugarcane and a summer fallow. The 
unusual e^eriment was undertaken to find out if the cultivators 
could secure even a small crop of wheat between lines of beet, to 
enable them to get a certain amount of grain for their bread, should 
they und^ake to grow beetroots for a sugar factory. 

i ■ vj! ' — — — - ' 

(oots Agrlonltgxal Chomut for ami he 

reported Uut the average vaiiie1^the*M reota waa aah^wa.— Suonae 1714 peroamt., 
gbuoiaCees percent.. and flh^ftj^per cent.— <W. B. R) 





AGRICULTURAL BANKING IN THE 
DELTA OF BURMA. 

BT 

LAWRENCE DAWSON, 

Barrister-at-law. 


1. Introduction. 

It will naturally occur to the readers of this Journal to ask 
what practical e^qierience of agricultural banking a barrister-at-law 
has acquired to enable him to air his views on the subject. It is 
therefore necessary to say at the outset that the writer is the Manag- 
ing Director of a small Bank which was incorporated in 1914. It 
is the first joint-stock bank opened in the mofussil of Biurma for 
the purpose of financing the agriculturist, and is thus a pioneer 
enterprise in the field of agricultural banking. 

The capital of the bank is small, viz., Rs. 4 lakhs, and this is 
divided into 2,000 Ordinary and 2,000 Preference shares. Of this 
capital three-fourths has been paid up. The business was carried 
on by the writer on a proprietary basis before it was incorporated, 
and the capital was raised privately from depositors, who held 
deposits before incorporation, and who were guaranteed a minimum 
cumulative dividend of 8 per cent, with the right to share in any 
surplus profits to the extent of 26 per cent. The Company did not 
go to the public for its shares, because, as it happened, it could raise 
a sufficiency of capital from within. It may, however, be mentioned 
that, if the formation of the Company had depended upon ^ubfio 
subscription, it is probable that it would not have been floated, l^e 
conditions of agticultural finance are not weU understood, the 
public has little confidence in mofussil enterprises of this desoriptiont 

< W ) 
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and is biased in its judgment by the views of professional bankers 
in cities, wbo are conservative in their ideas and have deep-rooted 
prejudices against the class of security that obtains in the mofussil. 
It was necessary to find an enthusiastic circle of friends, who, con- 
vinced of the possibilities, were willing to risk their money ; and in 
this respect the vendor was fortunate. But even so, the flotation 
was successful, only because the shareholders were protected by 
preference rights and had a high rate of dividend, with the right of 
participating in further profits, guaranteed. In the event of a 
winding up, therefore, the loss, if any, would fall entirely on the 
vendor ; for, he was paid in ordinary shares and not in cash, and 
more than one-h^lf of the par value of these shares had already been 
sunk by him in the working capital of the business. 

One-third of the shares are held by people resident in Scotland, 
the remainder by Scotsmen resident in Burma. 

The bank was incorporated in October 1914 after the outbreak 
of war, and the present (1917) is the third year of its incorporation. 
Notwithstanding the war, the bank has justified the eicpectations 
of its shareholders, and has attained the position of a successful 
pioneer, but its sphere of usefulness is capable of being greatly 
enlarged, and its capacity for development is so considerable that 
the fact that even greater development has not taken place, must 
be put down to the causes already referred to in connection with 
the difficulty of raising capital. 

II. Conditions undee which the Aorioultural Industry is 

AT PRESENT ITNANOED IN BURMA. 

Agriculture is Burma’s chief industry, but tlie difficulties under 
which the Burman cultivator labours as regards the supply of 
requisite capital hamper the improvement of this industry. It is 
true that attempts are being made to deal with this situation, but 
they axe inadequate and the methods followed not quite suitable. 
Let us examine the existi^ ppsition in some detail, and then formu- 
late, pfoposab.'iox im^oidni^^e arrangements for financing the 
industry and the nal^e o|^^|k>Y'U!nment assistance required to carry 
them out. 
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Bioe is chief crop of Burma, but from my e:qiieriettoe, whieh 
is confined to Lower Burma and particularly to the ddta^ where 
'th4 bulk of the crop is raised, 1 am of opinion that the production 
and disposal of the crop is hampered by the conditions under wh'ch 
it is financed by the Chet(y, a money-lender from Southern India, who 
has no particular aptitude for agricultural banking. He is essentially 
a money-lender who is concerned with the realizable value of his 
pledge and wdth that only. He has done much for Burma, because 
he filled a place and supplied a want when there was no one either 
ready or willing to do it. But his limitations are both numerous 
and obvious. These are indicated below: — 

(1) He is not interested in agriculture itself, and questions 

of the improvement of the soil or of improved husbandry 
do not appeal to him. He makes no attempt to 
contribute to their solution, and he wiU not finance 
such schemes. 

(2) He does not particularly concern lumself with the purpose 

for which a loan is raised, noi sees to it that the loan is 
applied to 'that purpose. 

( 3 ) He is not contented with legitimate business, and touts 

for loans and encourages the taking of them for un- 
productive purposes if the seciuity is ample. 

( 4 ) He does not care about repayment in. small instalments, 

and does not press for them, as he should, if he were 
merely a banker. 

( 5 ) He is not a sympathetic banker, and demands paynient 

regardless of the plight of the agriculturist or his 
ability to pay, and generally makes the conditions of 
payment more difficult, when in the circumstances they 
ought to be made more easy. , 

(6) He is unbusiness-like, and encourages rather than 

discourages unbusiness-liko methods. 

(7) The temptation to over-reach the^ customer in technical 

matters proves almost too great to be resisted by him. 

(8) He is relieved every three years by a new agbnt, and the 

sysl^ involves something like a trieni^ ^vinding up 
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of the firm’s local business. There is in consequence 
no guaran|;ee of continuance in the financial relations 
between customer and banker, which are often seriously 
dislocated by the caprice of the agent’s successor. 

(b) His business is an unregistered partnership. 

(10) His rates of interest are very high. 

The large bulk of the Burma crop is still financed by the Chetty^ 
and the agriculturist has maintained himself in spite, rather 
than because, of him. He is, as an agricultural banker, therefore, a 
failure and he is out of date. 

The Biuman agriculturist wants (a) a banker more sympathetic 
with his needs and aspirations, (6) a banker who can give him cheaper 
and better credit consistent with good security; and for these 
qualities he must look elsewhere than towards Southern India. 

The rise in the market values of land in Burma in the last decade 
has been followed by a general improvement of the condition of 
agriculturists, and they have paid the Chetty rates of interest varying 
between 24 and 36 per cent, per annum ; but these high rates have 
prevented them from making payments towards principal and 
building up a financial reserve ; so that bad harA’^ests or low prices 
may, at any time, cause a serious set-back in their economic 
position. 

In this connection it may be mentioned that Mr. Maxwell 
Tiawrie, M.V.O., Commissioner of the Irrawaddy Division, retired, 
pointed out to the present writer that he was understating the 
case about rates of interest by not doubling these figures, but we 
are referring to the Chetty who is not nearly so heavy in his charges 
as is the village money-lender whose rates often run as high as 
60 per cent. 

Owing to th§ scarcity of capital and to dear credit, the agri- 
culturist in Burma cannot afford — 

(t) to develop or improve land or bring new land extensively 
. under cujfiyafaon ; 

(2) to build barns ^thin ’which to winnow, thresh, and store 
*his crop' so Ill’ll avmd damage from unseasonable 
i showers; " >. % 
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(3) to puioltase improved implements or agricultural 

machinery ; 

(4) to experiment with other than the cheapest manures ; 

(5) to raise good stock; 

(6) to insure his cattle or indee<l anything; 

(7) to grade his grain; and 

(8) to hold liis stocks up when the market is exceptionally 

low’. 

There are exceptions, but tJie above, 1 tliink, fairly represent 
the prevailing condition of the agriculturist. He is hampered at 
ever}’’ turn by the want of capital and by higli rates of interest, and 
it would be interesting to know what other great pro<luctive indiistiy 
in the Empire suffers from these causes. 

III. Measures adopted by Government for afeordino 

Financial Assistance to the Burmese Farmer. 

We may now consider the attempts made to deal with this 
situation and the methods folloAved. 

Government has so far employed tw’o methotls for affording 
financial assistance to the Burmese farmer, one direct and the other 
indirect. 

The direct methods consist of legislative measures, and these 
are the Agricultural Loans Act and the Jjand Improvement Act ; 
and the indirect methods are the propagation and the fostering 
of the growth of Co-operative CVedit Societies and of a Central 
Co-operative Bank. 

(o) Direct Methods. 

The amount lent by Government, in the year 1915-16, under 
the Agricultural Loans Act, was Rs. 13 lakhs for the whole province, 
but under the Land Improvement Act no figures are given and the 
amount may be assumed to be negligible. 

The Agricultural Loans Act No. Xlf of 1884. This Act 
waa generously conceived. It provided for the relief of agri- 
oultural distress, and it is clear, both from the Act and the rules 
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jbraiiied iindet it, that it was not intended that its scope should b? 
limited to bases of distress which are the result of natural causes 
like flood, drought, cattle disease, etc. It recognized that there 
might be genuine and unavoidable cases of distress arising from 
other than natural causes or 'theft of cattle, and it recognized 
no distinction between the holder of 30 acres and the holder of a 
smaller area. 

Much distress might easily arise from the crop being marketed 
at an exceptionally low price, and distress often arises from the 
failure of others to fulfil their obligations, pecuniary or otherAvise or 
both. The “ Instructions ” under the Act do not recognize such 
oases, and the reli^ that the Act affords is confined to very narrow 
specified limits. The Act is only a partial success for the following 
reasons : — 

(1) only a proportion, probably small, of those who really 

need agricultural advances apply for them or get 
them: 

(2) and, the converse proposition is also true, viz., those 

, who get the advances are not necessarily those who 

most deserve them. 

It is worthy of remark that the low rate of interest charged by 
Government as compared with current market rates is, in this respect, 
not altogether an advantage. It makes the advances seem like 
prizes in a lottery, and produces the same effects on the fortunate 
few as the winning of prizes. Further, these advances may go in 
some oases to the wrong class of persons. 

In my view, the making of agricultural advances, except in the 
qas® widespread distress, is a branch of activity that is not suited 
to administration by Government, and it is perhaps because 
Government reoogpizes this fact that the relief it affords is cut down 
to stioh narrow limits. Considered as a measure of financial aid, 
this Act, wi;^ its Bs. 26 laldis outstanding for the whole province, 
stnkes: as very inadequate. The Chetties alone have given 

, ' lah^ indba^ .to ft^ioulturists in the. single district 

of j^at they leheve is j^ha^ fibt 
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Th» Zand Improvement Act, .This Act is also very vride in. 
^ principle, but the Buies framed under it, as well as the Instructions 
render the aid it offers illusory. 

Buie 13 insists that the applicant’s resources to carry out the 
improvement without a loan should be fully taxed ; so that, if 'his 
land is free, he should encumber it or even sell a portion to provide 
himself with the necessary fimds, and the sanm rule lays down that 
no loan should be granted imless there is good and adequate security. 

The applicant can, therefore, easily be impaled upon the horns 
of a dilemma, and he may be met in this way. If his land happens 
to be unencumbered, he may be told ho has resources and therefore 
cannot get a loan ; if not, he may be told that he has not sufficient 
seciuity to offer and no loan con, therefore, be granted. 

( 6 ) Indirect Methods, 

Grovernment is more happy in its indirect methods, and its 
co-operative credit propaganda is attended with the best results. 
The propagation of co-operative credit societies and the fostering 
of their growth and influence have produced far-reaching effects. 
It is a substantial contribution to the solution of the problem of a^- 
cultural indebtedness, but it is apt to be forgotten that it is only 
a contribution, and notwithstanding the success that has attended 
co-operation in recent years, it is a mistake to expect top much 
from it, or to assume that in course of time, with the growth and 
progress of the movement, every agriculturist will respond to its 
vade mecum. 

We all know that co-operative credit is the best form of credit, 
because it has an ethical as well as a commercial side. It requires 
on the part of co-operators certain qualities such as mutual trust, 
the habit of making punctual repayments, resisting the temptation 
to q>end the loan in unproductive ways, the necessity of standing 
well with one’s fellows : in short, a continual improvement in one’s 
character. Hence it is that co-operation ^nds its limitations in 
huntan nature. 

' Zt b assy to be converted to its principles. It is diflUoult to act 
'np to hunflzed that have “iaith ’’ there ate few who 
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Ab incorporated mortgage banl^ that owes its existeiice to 
private enterprise and complies with the above requisites, is an 
institution that, I t!^ink, deserves positive encouragement and' 
support. It can not only do much towards relieving agcicultural 
indebtedness and helping forward the best interests oi the province, 
but it can also reach that large and not uninfluential class which 
either refuses to. open its doors to co-operation or through some 
defect of character or idios 3 mcrasy of temperament fails to adapt 
itself to co-operative methods. It will supplement the work of 
the co-operative movement, and it is, therefore, entitled to similar 
consideration and support. 

Government Assistance and Control. 

We may now indicate the nature of GU>vernment assistance 
required to carry out these proposals and the nature of Government 
control. 

Owing to the difficulties of raising capital, the best way to 
promote the establishment of such banks as have been indicated is 
for Government to provide a proportion of the capital, say, 60 per 
cent, of what is considered advisable or necessary, and for Govern- 
ment to be content with a guoranteed 6 per cent, dividend, and to 
hold all the preference rights, and to exercise its control by holding 
either a Government audit or such other audit as it may prescribe. 

Such a scheme would not commit Government far. A bank 
on these lines could be opened in some district headquarters as 
an experiment, and, if the results are satisfactory, steps can be taVan 
to start them in other districts. I do not think that Govenunent 
should be represented on the board of such a bank, and it would 
. obviously be undesirable for many reasons : there would really be no 
necessity as thetsafeguards would seem to be ample. 

I am confident that such a bank would require small capital 
and that it would be quite easy to get all the funds it requ&ed 
from l^e public. It ighould not ordinarily be assisted by loans from 
^ 0ovemine^t, t^e^, in.,the-pai;ti<)li^^ district in which it operates, 
shouts decide tdj^UdW it to administer all agtioultural 
l^eial administration of them. ^ 
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Lords made by Government for such a purpose should be fully 
secured and should be repaid promptly once a year. K loans should 
bo retired from Gk>vemment for any other purpose, a strong case 
should be made out, and, if granted, should be secured by debentures 
so as to afEord Government absolute security. 

Under this scheme each district bank 'will be an independent 
unit and will stand on its o^vn merits. A proportion, say, one-fourth, 
of the capital should be locally subscribed, and as an illustration 
this bank would be willing to subscribe, in addition to a few founders* 
shares, a proportion equal to the locally subscribed capital and 
would undertake to raise locally the proportion of the needful 
capital. 

It may, however, be stated that this bank owes nothing to 
Govei;nment assistance and has asked for none. It has attained 
its present development not without difficulty and not without 
encountering some prejudice ; biit it has received a substantial 
measure of support from the public, and it is satisfied that its achieve- 
ment mil continue to merit that support ; and while the bank has 
discovered a field of enterprise that offers good investment, it is also 
helping to develop the agricultural resources of the province. 



THE DAILY VARIATION IN THE COMPOSITION 

OF MILK. 

BT 

D. ANANDA BAO, B.Sc., 

ABtistnnl Prineifol, AgricidlwtA College and Research JnMitule, CovnAatore. 


Expemmehts on rather an elaborate scale have been conducted 
on the composition of milk of sojnc breeds of cows and buffalos by 
Drs. Leather and Mann and Mr. Meggitt. The subject of this paper 
is not an attempt at a work of similar nature, either in experimental 
detail or accuracy, but was merely instituted to see if any light could 
.be thrown on the great variation that there is in milk which is 
purchased at the College Dairy, Coimbatore, from milkwomen of 
the neighbouring villages for the manufacture of butter. The 
writer laid his hands on the data referred to above only after the 
present experiment had been completeil, so that, if the results happen 
to be similar, these help to emphasize, though in a modest way, the 
accuracy of the previous workers. 

Although the College Farm possesses a mixed herd of its otto, 
its main purpose is to supply pure milk to the residents of the 
Estate. In the manufacture of butter, some 200 lb. of buffalos* 
milk is required daily,' and this is mauily obtained by purchasing 
milk brought to the counter by women from adjoining villages. 
The' milk is daily tested by the lactometer only, and is paid for at so 
many pounds ^er rupee and not by the fat content. . The lactometer 
readingiB are not very accurate, and yet the writor has often noticed 
&om d^y to day a good deal of variation in the readings of milk 
b:toagh'i^ by the same individual. There was neither the staff nor 
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if it was below standard tbe indiyidoal was, severely fined. TUs 
ptooeduxe lot a time creates wholoiotne feat^and the woman brings 
unsuspioioos milk until such time as she considers it sale enough to 
lapse intp her old ways. 

When the College closed for the Michaelmas vacation last year, 
some simple experiments were instituted to seek answers for the 
following problems : Is there any daily variation in the quality of 
milk in the same animal ? Does that variation differ in different 
animals hke cows and buffalos ? W'hat is likely to be the normal 
variation ? What is likely to be an abnormal variation and what 
are the causes ? Is there any relation between quantity and quality 
of milk ? 

The experiment consisted in taking milk samples from (a) a 
dairy cow, (b) a dairy buffalo, (c) an outside buffalo whose o^vnet was 
suspected of bringing adulterated milk, and (d) the average mix^ 
purchased milk ; and testing them for fat daily for a number of weeks. 
The milk from (o) was always carefully taken without in the least 
' exciting the individual’s suspicions, so that she was allowed to bring 
as she liked without let or hindrance. 

The results from the morning’s milk are tabulated below 
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1 

(5) 

i 
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(d) 



Milk from tinelo 
cow.^OcJlege 

Milk from tingle 
buffalo, College 
herd 

Milk from tingle 
buffalo (outeide) 

Average of pur* 
cliated buffalo 
milk 


4 

i 

! 

! 

I 

i 

1 

Yield 

Percentage of 
fat 

t 

1 

t 

& 

i 

h 

t 
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September ... 6 

2-6 

lb. os. 

3 4 

7-0 

tb. OS. 

4 8 

7*3 
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70 

ib. 
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bs. 

0 
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0 
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Date 

(a) 

(« 

(«) 

w 

Milk from eingle 
cow, College 
hol'd 

Milk from single 
biiifalot College 
herd 

Milk from single 
buffalo (outside) 

Average of pur- 
chased buffalo 
milk 

Percentage of 
fat 

Yield 

Percentage of 
fat 

Yield 

Percentage of 
fat 

Quantity bought 

*o 

0 

1 
|3 

Total’ quantity 
bought 




tb. 

OK. 


lb. 

oz. 


lb. oz. 


lb. 

oz. 

September . 

. 16 

4*1 

o 

12 

7*0 

4 

8 

6*0 

7 8 

6*7 

202 

8 


. 17 

32 

3 

0 

6*9 

4 

12 

6*8 

5 4 

7*0 

164 

12 


.18 

3‘6 

2 

12 

7*4 

4 

8 

6*2 

5 0 

6*7 

m 

8 


. 10 

2*4 

3 

4 

8*0 

4 

0 

6*0 

5 0 

6*7 

178 

4 


. 20 

2*6 

3 

4 

8*1 

4 

4 

4*7 

6 0 

6*9 
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8 


21 


3 

12 

73 

4 

0 

6*0 

6 0 

6*9 

177 

4 


22 


4 

0 

7*8 

4 

0 

5*2 

5 0 

7*0 

174 

4 


. 2:1 

BSI 

3 

4 

7*3 

4 

0 

6*6 

5 8 

68 

176 

0 


. 24 


3 

12 

74 

4 

4 

6*4 

5 8 

6*7 

176 

0 


. 25 

3*6 

3 

0 

7*6 

4 

4 

6*0 

4 12 

7*2 

165 

0 

8 » 

. 26 

29 

3 

0 

69 

4 

0 

5*8 

4 8 

6*7 

163 

12 

11 

. 27 


3 

12 

7*3 

4 

8 

6*6 

5 8 

6*9 

165 

0 

fi 

. 28 

KftH 

3 

8 

7*8 

3 

8 

54 

5 12 

69 

173 

4 

It 

. 29 
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12 

7*6 

4 

4 

5*6 

6 12 

69 

m 

8 

It 

. 30 

3*1 

3 

0 

8*0 

4 

0 

6*0 

6 12 

6*6 

173 

12 

October 

. 1 

3*3 

4 

0 

7*5 

3 

8 






It 

2 

3*4 

3 

8 

8*1 

4 

0 






<1 

. 3 

3'2 

3 

0 

77 

4 

8 






It 

. 4 

4 0 

3 

8 

75 

4 

4 






II 

. 6 

37 

3 

0 

8'1 

4 

4 






«l 

• S 

3-1 

3 

0 

7*4 

4 

0 






II 

. 7 

3*8 

2 

12 

7*8 

3 

4 






II 

. 8 

3*2 

3 

4 

6*8 

3 

12 






•1 

, 9 

3*1 

3 

4 

7*3 

4 

0 






II 

. 10 

39 

3 

8 

7*1 

3 

4 






II 

. 11 

3*3 

2 

12 

7*4 

3 

0 






II 

12 

8*2 

3 

4 

7*0 

3 

12 






•1 

. 13 

3*3 

o 

8 

7*0 

3 

12 






II 

. 14 

3*1 

3 

0 

8*0 

3 

0 






II 

15 

3-7 

3 

0 

6*8 

4 

0 







The results, are graphioally described in Chart I. It is very 
clear from the above figures that, whether cow or bufEalo, the 
variation in fat in daily milk is evident. This is mainly due to 
the Indian practice of allowing the caU to suckle before and after 
milking, and iiie amount left by the Tnillmnari in consequence. The 
food might also influence the daily variation, but the dairy herd 
received throughout the experiment a definite ration of concentrated 
'foo^ consisting of*, cotton-seed cake, groundnut cake, and dhM. 

wAhui) hiisk, together with a uniform quantity of green 
• fqddet, o&efly qontieti^iof hither one or more of fodders like green 
;^^,-^imea*jpras9, ill^der Sorghwai^ The herd is taken out ^ 
















CHART 1. 

PSBCBHTAdB VARIATIOB IN FAT. 






CHART 11. 


BBLATIOR BBTWBBH TOTAL AMOTOT OF FAT OONTBNT AND TOTAL AMOUNT OF MILK. 

8 diviaioni b 1 lb. of millr* 
100 M - 1 lb. of fat. 
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graze m the day, but at this time of the year there is uot very much 
bite on the land. The food given oould not have influenoed the 
variation so much either in quality or quantity. While there is such 
variation to be found in the mdividual cow’s and bufialo’s milk, the 
variation is very much less in the case of the average mixed purchased 
milk. A glance at the graph will make it very clear. It also points 
* out the tremendous variation that there is in the milk purchased 
from the woman. It varies from 9 to 4‘7 per cent., or there is a 
difference of 4*3 per cent, between extremes, while the dairy cow and 
buffalo show an extreme variation of 1*8 per cent, and 1*5 per cent, 
respectively. The average milk, however, shows a variation of 1*4 
per cent. only. The variation in daily fat content is more marked 
in the cow than in the buffalo. In other words, the buffalo is tho 
steadier one of the two. As far as this experiment goes, it must 
be assumed that the extraordinary variation of 4*3 per cent, in the 
buffalo milk purchased from outside is not due to natural causes. 
Knowing her propensity for admixture of milk, it may be safety 
assumed that the woman had mtofercd with the purity of the milk, 
either by the addition of w'aler or by letting the milk stand for a 
while and removing the top milk which contains more fat ; she 
may have perhaps taken recourse to both the methods. 

The second part of the experiment was to see if any relation 
exists between the quantity and quality of milk that a cow or 
buffalo gives. This is represented in the form of a graph (Chart II). 
The two top curves represent the quantity of milk given by the 
buffalo and the total weight of the fat present in the milk obtained 
each day reflectively. To make it clear, take the 5th of September 
{vide table above). The buffalo gave 4 lb. and 8 oz. of milk, which 
had 7 per cent, fat in it : so that 4| lb. contained 0*31 lb. fat. This 
is what is represented in the curve. The lower onq^ indioat'e the 
same for the cow. In the majority of instances, when the secretion 
of milk increased, the fat content also increased, both in the case of 
the buffalo and the cow, but specialty so in t^e former. Anot her 
point that is brought to evidence is that, although there is a deal of 
variation in the quantity of milk from day to day, the f&t content 
in &at quantity is iairty constant. 
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THK EFFECT OF ONE TEANT ON ANOTHER.* 

BY 

SPENCER PICKERING. 

This paper will be read with interest in India in view of the 
very early attention which was called to the same phenomenon 
by the late Mr. F. Fletcher, Deputy Director of Agriculture, 
Bombay, in Menmrs of (he Departinent of Agriculture in India, 
Botanical Series, vol. II, no. 3, 1908.— [Editor.] 

Fig. 3 (see next page) shows a pot with two mustard plants 
growing in earth, on the surface of which rested a perforated tray 
with five inches of earth in it ; through this all the water given to the 
plants percolated. The tray has been removed so as to be more 
clearly visible in the photograph. The presence of such a tray makes 
practically no difference in the behaviour of the plants in the pot 
below. Figs. 1 and 2 show a like arrangement,^ but with a crop of 
mustard growing in the trays : in one case (Fig. 1) the effect has been 
to reduce the plants in the pot to one-hundredth of their normal size ; 
in the other (Fig. 2) there has been no effect. The only difference 
in the two cases js that in Fig. 1 the washings from the surface growth 
were allowed to reach the plants in the pot (though the penetration 
of ai^ roots through the perforations of the trays was prevented by a 
jbyet of very fine metal gauze at the bottoms of the trays), whilst, 

ip^ the olhet (Fig. 2), no washings passed, the holes in the trays 

, .. > 

, • bm thn Motuny, vol. XXXI, no. CXXll. 

P* n|. S thoM M oaly on« plant ; tbia ta duo to a fault in tbo photogtapli 
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having been blocked, and such water as the plants required was 
given to them direct. The conclusion is obvious : the leaohings 
from the plants growing in the traj's must contain something which 
is toxic to other plant-growth. 

Such a very simple experiment must definitely settle the 
question of toxin production, and sliould have been made long 
ago,* but as a matter of fact it comes only as the (at present) final 
step in a seiies which originated m 1805 in obseivations on the effect 
of grass on fruit-tiees. As so often happens, we start with the more 
complex problems, and only gradually a ork down to the simpler ones. 



Vlo. 1. Vio 2 Vlo. 3 

It has now been estabEshed with a rcasonal^le amount of 
certainty that the ddeterious effect of one growing plant on anotlier 
is a general ph enomenon. By means chiefly of pot experiments 

* The Uibtalls of Uiis, and many of tho ozperunentit aliudfd ta belov^ have mit yot baon 
l^bliAed: a of tho othor work on tho subjoot wiJI be foamjin ihoTbifil, 

ThiHoeolk, and Fo^rteanitli Kepoifte of tko Woburn Expenmoiital Fruit Farm, 1003, 10U« 
uii4 }bli* 
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such as thoae iiiidioated above, tbe following plants have been found 
Busoeptible to suob i^uence : apples, peaxs, plums, cbenies, six 
Irimlft of forest trees, mustard, tobacco, tomatoes, barley, clover, 
and two varieties of grasses, abilst the plants exercising this baleful 
influence have been apple seedlings, mustard, tobacco, tomatoes, 
two varieties of clover, and sixteen varieties ol grasses. In no case 
have negative results been obtamed. The extent ot the eflect varies 
very greatly : in pot experiments the maximum i eduction in growth 
of the plants aflected has been 97 per cent., the niinimum 6 per cent., 
whilst in field experiments with trees the effect may vary from a 
small quantity up to that sufficient to cause the death ol the tree. 
The aveiage effect in pot experiments may be roughly placed at a 
reduction of one-halt to two-thirds of the normal growth ot the plant, 
but no sufficient evidence has yet been obtained to justily the conclu- 
sion that any particular kinds ol plants are nioie susceptible than 
others, or that any particular surface crop is more toxic than another ; 
that such differences exist is highly probable, but all the variations 
observed so far may be explained by the greater or lesser vigour of 
the plants in the particular experiments in question. Sinularly as 
regards the effect of gi-ass on fruit-trees, though the extent of it 
varies very greatly, and in many soils is certainly small, we must 
hesitate to attribute this to any specific properties of the soils in 
question ; for when soils from different localities (includmg those 
from places where the grass effect is small) have been examined in 
pot experiments, they have all given very similar results ; and this 
applies equaUy to cases where pure sand, with the addition of 
artificial nutrients, has been taken as the medium of growrth. 

In searching for an explanation of the effect of grass on trees, 
various possibilities suggested themselves, and these were excluded 
one by one, till,the only possibility left was that of the formation 
of some deleterious substance by the growing glass. It would be 
impossible in this short communication to give any account of aU 
the suggestions whioh.were negatived, but these included the robbing 
of the tree of necessary nvoisfure and food by the grass, alterations 
in the temjicaratuie, alkalinity or physical conditi on s of the s oi l , 
aii4 alterations in its Oai^bon dioxide and bacterial contents, tbe 
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ezolusiou of all which suggestions is embraced in experiments such 
as those mentioned above, where the grass or other crop is grown 
in a separate vessel, merely resting on the surface of the ground, 
without any possibility of it extracting anything from the soil in 
which the plant affected is growing. 

£V;om the outset the behaviour of trees in grassed land suggested 
the action of some toxin : not only is the growth arrested, but a 
peculiar alteration in the colom'iug of the bark, leaves, and fruit 
occurs, unlike that attending other torins of ill-treatment : indeed, 
the high colour developed by fruit under grass is, in some cases, so 
great, that expert fruit-growers iiave been miable to correctly name 
the varieties after being affected, and if this action of grass could be 
limited, and suitably adjust eil to eveiy tree, it would piove bene- 
ficial from the point of view' of the fruit-giower, if not from that of 
the tree itself, especially as a limited check to the growth of a tree 
generally results m heavy cropping. The extent of the grass action 
which brings about these notable colour changes is very small, 
for they are apparent m cases of tiees weijdiing about two 
hundredweight when only three to six ounces of their roots 
extended into giassed ground. Such an effect is in itself strongly 
suggestive of toxic action. 

To some agricultural chemists the mention of a toxin as being 
formed in tlve soil by a growing plant is as a red rag to a bull, chiefly, 
perhaps, because it conjures up the picture of the plant ejecting some 
virulent poison ; but though the excretion of toxin from the roots is 
possible, there is no need for imagining such an occurrence : all plants 
in growing leave much root-detritus in the soil, and such disjecta 
may account for toxic properties, just as well as ejecta. That some 
forms of organic matter may be highly poisonous to plant-life has 
been established : soil which has been heated to 12^° is very toxic, 
and there is evidence that toxicity may be produced in it by heating 
to much lower temperatures (Journal of Agricultural Science, iii, 277). 
In the case of heated soils, the chemical change are complicated by 
changes in bacterial characters ; this may or may not be the case 
tvith soil which is povring crops ; but there is one feature In common 
between the two, namdy, that in both cases the toxin is easily 
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Olidued, and that after oxidation, it acts as a plant nutrient* 
ittozearing the fertility^ of the soil. When in pot ejqjeriments such 
as those mentioned, the leachings from the crop in the trays are kept 
exposed to the air for about twenty-four hours before being given to 
the plant, their toxic property is found to have entirely disappeared* 
and in some cases, indeed, they act beneficially : even a two-inch 
layer of pumice-stone interposed between the tray and the earth 
in the pot will admit of sufficient oxidation for a reduction 
in the toxic effect to be discernible. 

A reversal of the effect of grass may also be recognized in field 
experiments, for in a case wheie apple-trees were planted and kept 
clear from grass to a distance of 3 feet from the stems, the trees 
flourished better at first than those without any grass near them (and, 
of course, much better than those which had been entirely grassed). 
But as they grew and their roots approached the grassed groimd, 
the toxin affected them befoie it had time to become oxidized, and 
they began to suffer. Though there are othei reasons why land 
under grass gradually becomes more fertile, the accumulation of the 
oxidized products of the toxin must constitute an important factor 
in this enrichment. In certain experiments with apple-trees it was 
found that soil which had been xmdcr gi'ass for ten years induced 
double as much growth as similar soil which had been under tillage, 
though when the turf was replaced on the soil, the trees showed all 
the bad effects of grass. 

Prom the general character of the action of one crop on another, 
it follows that the tables may be turned on the grass, and, even in 
pot eiqierinrents, it has been proved that grass in the pots will be 
adversely affected by apple seedlings in the trays. In practice, of 
course, it is known that grass and other surface crops are adversriy 
affected by trees. This is generally attributed to the shading effect, 
and to the robbing of the soil of its nourishment. Doubtless the 
shading produces bad results in many cases, but it may be quMticmed 
'vthdtlier any serious robbing of the soil occurs, for there is good 
bvidenoe for believing that ground under trees, even when wcrfeed 
r<»gu^ly he timber, inoreases in fertility, }i&t as does ground und«c 
At afiy rate*, ft been found that a surface may 
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j^ufieoc from trees above it, even in oases wbere there eertainfy ha» 
been an increase in fertility, and where, also, the shading effect is 
inoperative so that the damage to the crop can onty be attributed to 
the tonio action of the trees. Thus, a quarter of an acre of land, over 
which some fifteen apple-trees, twenty years of age, were distributed, 
was planted uniformly with Brussels sprouts : those under the -trees 
suffered to the extent of 48 per cent, in then growth ; but there were 
patches in the ground where tiees had been growing until the 
preceding winter, when they had been cut down, leaving the roots 
undisturbed in the soil, and in these patthes the sprouts did better 
than elsewhere to the extent of 12 per cent. In other parts of the 
ground canvas screens liad been erected, at u heiglit of 0 feet above 
the surface, to simulate, and even exaggerate, the shaduig of the 
trees, and under tliese the sprouts gave exattly the same values as 
on the unshaded grouird. Thus, the trees themselves jnaterially 
injured the crop, though the soil under the tiees was more fertile 
than elsewhere, and though the shading was inoperative. 

Though differences m the toxiuty and m the susceptibility 
of different plants may be overshadowed by differences due to oth^ 
causes, it is liighly probable, as has abeady been mentioned, that 
such differences do exist. The only case of differeiu’cs of a positive 
character noticed at present in our expeiiments, is that the effei*t 
of a plant on plants of its own kmd is generally greater than that 
on plants of another land. This may be fallacious , but, certainly, 
a plant affects its ow'ii kind just as much as any other kind ,* and 
hence we must conclude that the toxin foinied by any individual 
plant will affect that mdividual itself. This has been proved by 
growing plants in pots divided into ( ompartments, so that there 
was no root interference, and comparing these with other plants 
grown in similar pots not so divided : in the former case each plant 
will be affected only by the toxin produced by itself, m the latter 
it is affected paxtiaUy by its own toxin, and partially by that of its 
neighbour, but the amount per plant must be the same m both 
cases, and, as a matter of fact, the plants all gave the same results, 
except for a slight advantage in favouc of those undivided pots, due 
to eonddtions which can be easily specified. 

A ‘‘ 
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When a stionger and weaker plant, or an older and younger 
one, are growing side by side, we find that the latter rarely picks up, 
and generally gets more and more behind its stronger brother. 
This cannot be due to the stronger one monopolizing the.food- 
supply ; for if it exhausted this supply both plants W'ould suffer at 
the same time, and, till that supply is exhausted, both would 
flourish equally. The inadequacy of any such explanation is 
demonstrated by taking a pot of soil capable of growing, say, six 
plants, sowing the seed for tluee of them first, and that for the other- 
three a certain number of days later. In the case of mustard, when 
the difference of date is oiJy four days, it is found that, at the eird 
of growth, some two or three months later, the last sown plants are 
60 to 70 per cent, smaller than the others. It is evident that three 
four-day-old seedlings could not have exliausted the nourishment 
in kilos, of rich soil so far as to leave insuflicieut food for three 
other seedlings ; nor can a difference in age of four days in a total 
life of several months account for such a difference in the weights 
of the plants. But the results become clear if we take into account 
the toxic effect of one plant on the other, for the later planted indivi- 
duals have to start growth under toxic conditions which w^eie absent 
in the case of those first planted, and throughout theh existence 
their inferiority in size will make them suffer more than their stronger 
brethren, though the actual amount of toxin in the soil is the same 
for all. Yet it is found that they are not altogether without their 
revenge, for the toxin formed by them affects to a certain extent the 
older plants, and this effect may be traced, even when the feebler 
plants are only about oiic-tenth the size of stronger ones. The 
, importance in practice of having seed which will germinate uniformly 
at the same time, or in having plants of imiform growth in a bed, is 
demonstrated by those experiments ; for a difference of only four- 
days m the germination of one-half of the seeds in the case of mustard 
reduces the total weight of the whole crop eventually obtained by as 
much as 20 per cent. 

The divided pots liav e beoij utilized to ascertain what the effect 
. of prowdinifin a plantation is when there is no root-interference. In 
appearance the results w'cre remarkable for with mustard and 
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tobacco plants at distances of 4 , 6 , and 0 inches apart, the plants 
were considerably smaller as the distances between them were greater, 
the deficiency in their height extending up to 30 and even 60 per 
cent., and they appeared to be in every way inferior. But these 
appearances were entirely misleading, for it was found that the 
weights of the plants were the same at whatever distance they were 
planted and at whatever age they were lifted ; moreover, this equa- 
lity held good throughout the plantation, even including the outei’- 
most rows : thus, interference of the above-ground portions of plants 
does not affect the amount of growth, but only the quality of that 
growth. 

The results are very different, however, when there is root- 
interference, as when a number of plants are grown together in one 
pot, or in one plot in the field ; and when the crowding attains to a 
certain magnitude, the limiting factor is the amount of soil available 
for each plant : the result of whicli is that the weights of the plants 
are inversely proportional to the bulk of soil available (which with 
soil of uniform depth is synonymous with the area), or, in other 
words, the total plant-gfowth is the same, whatever be the number of 
plants. Tims, in pots containing kilos, of rich soil the total crop 
was the same wdth from sixty-four down to sixteen mustard plants 
(the latter number representing plants at a distance of 1*8 inches 
apart), or with from sixteen down almost to one plant of tobacco ; 
whilst in unmanured ground in the field, the equality holds good 
within a wider range, even to plantations with more than 6 inches 
between the plants in the case of mustard. At the same time also, 
the outside rows of plants are very much superior to the inner 
plants. 

This latter superiority is one w'hich is continually noticed ui 
field experiments, though the reverse, judging by n)pre appearances, 
sometimes obtains. Whether, when the outside plants appear the 
worse, thfl^v^re so in reality, may be doubted ; at any rate, in all 
the cases which have been investigated by weighing, it is a superiority 
whhs'h has existed. But appearances would never have lerl to a 
correct estimate pf the magnitude of this superiority, for these 
outside plants are often 100 to 200 per cent, greater in weight than 
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the inside ones. The row next to tlic outside one generally shows 
some superiority, but.tho effect of an external position extends to 
only about 0 inc-hos from the edge of the plot. 

The extra vigour of the outside plants is generally attribute!.! 
to the extra manure wliich tliey Iiave to draw upon ; but another 
factor must now' be reckoned wdth, in the extia facility offered for 
the oxidation of the toxin at tlie edge of the plot ; and this appears 
to be an important factor. Tlie question is being investigated on 
three lines ; manure beyond a <;ertain limit docs not benefit, and 
even injures a ])lan( ; if, therefore, in a plot w'hcrc the manure has 
already attained such a limit, we still find that the outside plants 
show' a superiority, this cannot be due to any further surplus of 
manure. Such a su])eriority, we find, still exists in giound manured 
with too tons of dung to tlie acre, and the superiority is little less, 
if less at all, than in unmauuied ground. But these experiments 
require repetition and extcnsi(*n before detinite comdusions oan be 
drawn from them. 
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BT 

R. D. ANSTEAD, M.A., 

Deputij Director o/ Agriculture, Planting Districts. 


1 HAVE been much struck by the contrast between different 
planting districts of Southern fiulia in tlie way in whudi they attack 
the problem of fungoid pests. In some districts, and on some 
estates, a great deal of careful attention is paid to this problem, 
and a considerable amount of money is spent on it ; while m otliers 
hardly anything is done, and what little attempt is made to control 
diseases is matle in a half-hearted manner and at a minimum of 
expenditure. 

I do not think that tlic import aiwtc of fungoid pests is suffi- 
ciently realized, or the latter attitude would not be so often adopterl. 
The loss of a fetv tea bushes or a rubber tree or two may not appear at 
first sight of any great importance, but I will try and show you just 
what it means. 

Take the case of young tea, attacked as it so often is by a root 
disease. 1 w'as informed by a tea planter, W'hosc estate I was 
inspecting a short time ago, that each tea bush when three years old 
had cost only two annas ; that was the cost of putting it there when 
the value of the land, clearing, seed, planting, weeding, etc., were 
all reckoned up. This is not the actual value of if bush, perhaps, 
because it also has a capital value as an asset ; but W'e will accept 
this figure as being one of actual value. This same planter had a 
bad attack of root disease in his three-year-edd clearings and was 

*A Uoiote deliTored at the annual meating of tho United Planiere* AMooiation of 
Sontherii India, 1017. 
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losing bushes up to 10 per cent. The bushes were planted 4 ! by 
or 3,000 to the aero, so tlie loss was 300 bushes per acre. The value 
of these is, on our basi’s of 2 annas per plant, Es. 37-8. How many 
planters would be willing to spend this sum per acre on tackling the 
problem of root disease ? Yet it would obviously pay to do so, could 
the bushes be saved, or even a proportion of them, for remember 
that the dead plants have to be replaced which will take another 
three years, and cost, sa}', one anna each this time, or Rs. 18-12 per 
acre, and at the end of six years no return has been got from this 
total expenditure of Rs. 66-4 per acre. 

Let us next take the case of coffee attacked by black rot. 
Last year an interesting experiment was carried out in Coorg to 
try and ascertain the actual loss of crop (saused by this disease. 
I will not here go into details of the experiment ; suffice it to say 
that a few trees had mats spread under them, some were sprayed 
and some were left alone, and the berries which fell off were picked 
up daily and counted and weighed, and the crop which matured on 
each gi’oup of trees was picked and weighed separately. The re.sult 
was that we found that, in a year when the disease was particularly 
light, half a c^d.. of crop per acre was destroyed by the fungus and 
could be saved by spraying. This may safely be put at Rs. 25 an 
acre, yet how many coffee planters are willing to spend that amount 
on preventive measures ? 

^^^lcn we turn to rubber we have a still more valuable asset 
in each tree. Wlvat is the value of a full-grown rubber tree as it 
stands in the field ready’ to tap ? I have recently seen it put at 
Rs. 16. Howevei , .say, an acre containing 120 trees cost £30 to bring 
into bearmg, not an outside figure ; each tree has cost a little over 
5». to put there, though its actual capital value is more than that. 
Yet many rubber estates are unwilling to spend Rs. 25 per acre on 
the control of fimgoid pests, the value of six or seven trees. The 
Government Mycologist has told you that this expenditure would, 
in all probability, prevent the trees being attacked by Phytophthwa. 
When the trees are tinned out to 80 per acre, a position which must 
rapidly obtain in Sonth'*India, the loss of a single tree, or the fact 
that a tree is thrown out of lapping for six months or more, due to 
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the attack of canker or some other bark disease, will become of 
immense importance. 

I maintain that we can easily afford to spend nmcli more tlian 
we do at present on the treatment of fungoid diseases and that it 
woxdd pay us handsomely to do so. 

Thus on a certain estate in tlxe Wynaad, brown bliglit {CoUetotri- 
chum CameUicB) attacked a big tea nurser}' very badly, 176,000 plants 
were endangered, and the attack was so bad that orders were received 
by the manager to destroy it and start again. Instead of this, 
however, it was treated carefully and thoroughly. All the diseased 
leaves vrere picked off and burned. All the dead and dybig plants 
were removed and all the fallen leaves on the ground oollec.ted, and 
the beds w'ere treated with lime. Light w'as admitted and watering 
was carefully done only when necessary. The nurseries were then 
sprayed wdth Bordeaux Mixture twice. Tlie consequence was that 
the nursery was saved and the plants put out in the field. When 
the saving is considered (the cost of the seer! and the nursery, the 
fact that, had it been destroyed as at first proposed, the land waiting 
for the plants would have lain idle for at least a year and had to be 
re-cleaued and prepared), it will be seen that by careful attention 
and the expenditure of a few rupees promptly — 100 at the outside — 
a very large sura was saved. 

On another estate a five-acre patch of old tea, ])artiradarly badly 
attacked, left the bushes almost leafless, except for a small spurious 
new growth on the top of the branches. Other parts gave one the idea 
that a fire had run throv^h the field. The new wood on all badly 
attacked bushes was whippy and wiry and cmxld not be pruned on 
to, thus necessitating collar ]jruning. Wlien this was done the new 
suckers were attacked and killed which caused the ultimate d^th 
of the bush. ^ 

This area was put under special treatment ; it was cxiltivated 
frequently and kept clean to get rid of all fallen leaves covered with 
spores so as to avoid re-infection. It was limed and manured with 
basic slag, and the field vras sprayed with Bordeaux Mixture*. At 
-the same time all the diseased leaves were picked off, collected, and 
burned^ this work being constantly and well done. In fact 17,269 lb. 
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of leaf wece removed. This treatment was expensive but thorough, 
and as well carried out as a preventive method could be carried out. 
What was the result 1 In six months the healthy foliage had been 
restored and the grountl was completely covered where before it 
was exposed between the rows of bushes, the character of the wood 
had changed, and the buslies were growing rapidly. The disease 
was still present it is true ; it is doubtful whether any method yet 
devised will completely stamp out a fungoid disease once it has got 
hold of a crop grown over an extended area, but there was not more 
on this field than on the rest of the estate. 

The question is. Was it worth the trouble and money expended, 
was it a sound practical policy of the planter concerned to carry out 
our recommendations thoroughly and not stint the money for doing 
so ? I leave you to answer that question, and in doing so just 
reckon up the value of five acres of old tea which would have been 
lost and would have had to be replanted and brought into bearing 
again, and set against it the fact that the operations described above 
cost Rs. 50 per acre. 

On the same estate this disease was tackled with a great deal 
of success by collecting the diseased leaves ; 40,000 lb. of leaf were 
brought in durmg the year and burnctl. This method of control was 
not so expensive as it might appear at first sight, because children 
and others were employed in this work who would not otherwise 
have Worked on the estate, and a cash payment was made per given 
weight of leaf collected. \Miere labour is available, this is un- 
doubtedly an excellent means of conttolling this disease, as the 
leaves are picketl off and destroyetl before the spores are produced 
and distributed from them, and it serves as an excellent example of 
how an important disease, which is a menace to the tea industry, 
may be oontr<^lled if money is freely spent on it. 

I will now indicate in the case of a few diseases hoyr.the methods 
at present adopted on many estates could be improved if a little 
more money W’ere Sj^nt. 

Take the case of root diseases first of all, fungi which attack 
all our crops and' cause an inlAieilse amount of loss in the course of 
alew years. I do not wish at the moment to discuss possible methods 
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of preventmg the occurrence of these diseases, such as the removal 
of stumps of jungle trees known to induce thp fungi before ever the 
land is planted up, the careful removal of stumps and roots of shade 
trees which may be cut out, and so on ; but T wisli to point out how 
the actual field treatment of dead j)lants may be improved. So 
often a root disease patcih spreads and takes an annual toll of the 
plants around it. This can be ])revcnled by c.areful work, provided 
that money is spent on it, Tu the first })lacc the dead tea or coffee 
bush, or whatever it may be, sliould bo removed as soon after death 
as possible. A big ])it should be made and all the dead roots and 
decaying wood taken out and colUvited and burned. 'Po do tliis 
thoroughly, it is worth while passing all tjie .soil from the pit through 
a sieve. Somewhere near the doa<l ]dant an old jungle stump will 
be found in most cases and this is, in all juobability, the <iause of the 
trouble. This shordd be removed at the same time with all its dead 
roots as far as they can be tracc<l. The soil should next be thorough- 
ly mixed with lime ur liberal jiroportions ui onlcr to <;orrcct acidity 
and hasten the dccoinpositioji of infected organic matter. It should 
then be heaped up and exposed to the sun f(.>r a few' months and it 
may afterwards be .safely replanted. Jn the case of bad attacks 
where a group of limshes have died, it n>ay he necessary to ])ut in 
isolation trenches. These trenches should be taken completely round 
the patch and .should not be bridged by logs (u roots, ami the soil 
taken from them, which may possibly be infected, should be thrown 
into the patch and not so.attered among the surroumling cultivation 
to infect it. Attention to all these detuils, which no doubt add to the 
cost, just means this that the disease is controlled and, in a large 
number of cases, cured, and a supply will grow instead of dying 
out again in a few' years leaving all the work to be done over again : 
and for this reason the extra trouble ami co,st are wprth while. 

One more example. Rubber diseases often necessitate the 
removal of a patch of bark and w'ood. In the case of canker, for 
instance, the diseased patch must be out out aud the woimd thus 
made tarred. This work is more often than not done very badly. 
In the first place it is necessary to remove ail the diseased tissue 
tmd healthy tissue for at least an inch round it ; that is to say, the 
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disdased spot must be followed up and cut out till healthy tissue is 
found for at least an, inch all around it. The material removed 
should be collected and burned ; it is full of fungus and probably 
capable of producing spores and infecting other trees. Consequently 
it is worth while spreading a bag at the foot of the tree to make 
sure that all the excised material is collected. Next tar is to be 
applied to the wound, but it should not be applied to the healthy 
tissue. Consequently it should be put on with a proper brush and 
not daubed all over the wound and the surrounding stem with the 
hand or a piece ot fibre, or something of that sort. Again the tar 
should be of the right consistency and not too thick as it often is. 
A very little tar is necessary, but I have seen trees in many cases 
left in a horrible mess of thick tar which undoubtedly burns the 
yoimg bark and prolongs the lime necessary for a woimd thus 
maltreated to heal over, and moreover makes it most difficult to 
inspect the work later on to see if there is any sign of the 
recurrence ot the disease. Tliirdly, such treated patches should be 
inspected from time to time to see that boring insects have not got 
in, and they will occasionally need another coat ot tar. Lastly, 
a most impoitant point hardly ever attended to, the chisels, 
knives, etc., used for removing a patch of disease, canker, pink 
disease, or whatever it may be, are infected, and, if used to make 
a trial inspection of another tree, may inoculate it with the disease. 

T have little doubt that pink disease {Corticmm salmon icolor) is often 
spread in this way, and I know that line canker {PhytopJUhora) is 
spread from tree to tiec by means of the tapping knives. Conse- 
quently as soon as a ease has been treated all the knives, etc., 
should be disinfected before they aie used on the next tree, and 
it would bo well woi th while conducting experiments to see whether 
tapping knives^could not be carried from tree to tree inunersed 
in some disinfectant such as a weak solution of formalin. 

One could go on giving examples of how methods of treatment 
of disease could be improved if a little more time and money were 
devoted to them, but*^ those I have already given will suffice. They - 
lead me tvthe main point which I wish to emphasise, namely, the 
f^))8olute necessity on each estate of a well-trained pest gan^p, 
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conuatii^ of a mautry and a number of tbo most intelligent coolies 
who can be found, who should do nothing els^ but attend to diseases 
and treat each case well and thoroughly. The gang should be of 
such a size that it may get round the whole estate at least once 
a month. On a rubber estate especially each tree should bo inspectcil 
carefully for disease at least once a month. 

Supervision is of course necessary, and hero I think there is 
room with advantage for an innovation. It is usually considereil 
too expensive to employ a Ktiropcan assistant for bU]»ervising work 
on pests and diseases only ; even if one is a}>})ointed lie is soon taken 
off to perform other duties. It ah\ay.s strikes me that there is too 
big a gap between the European as.sistant on a big estate and the 
field-writers, and T would suggest (he employment of a man 
intermediate between them in standing and salary, a man who has 
had a scientific training, and who is capable of dealing intelligontly 
with diseases and carrying out the remedies recommended by the 
scientific officers. Such a post might well be filled by an Indian 
trained at Coimbatore. Were such posts available the demand 
for men would soon be mcK The advantages of having such a man 
on the estate would be many. He would be placed in charge of the 
pest gang and do nothing else but look after disease work. His 
training would ensure that he was capable of recognizing a disease 
when he saw it, and in its initial stage, and of carrying out carefully 
and intelligently the mctho<ls recommendetl for its control. Ho 
would be responsible for the keeping of spraying machinery in order, 
making up spray fluids properly, and he would generally supervise 
the work on pests and diseases. 

One of the matters to be discussed at this meeting is the advisa- 
bility of appointing a mycologist to study rubber diseases. If 
we had a mycologist, he would find such trained men on the estates 
an immense help. They would be capable of conducting experi- 
ments and carrying out investigations in the field and noting 
results with a trained mind, and, moreover, they would have time 
to devote to such experiments which no assistant or manager can 
be expected to have. This trained man would only deal, in the 
first place, with known diseases ; if he noticed a new disease, he would 
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ceporti it and the aid of the mycolo^st could at once he obtained, 
and there would bo a pertain amount of reliable information about 
the disease, its extent, position, and so on to lay before him. 

Let us consider how such a well organized pest gang under 
such supervision would work. On a rubber estate they would inspect 
each tree at least once a month and exaniine it critically for pink 
disease, canker, bark rot, etc., and treat it, if necessary, in the most 
approved way with tlie best tools and apparatus known, for it 
would naturally be an economy to give the gang the best possible 
known outfit. They would remove branches which had died back 
and dead fruit as a preventative against PhytophtJiora. They would 
notice the first signs of root disease and take tlie necessary pre- 
cautions. They would jjuint trees with Bordeaux Mixture to 
protect tliom from jiink disease ; they would attend to old wounds, 
re-tarring them if nece.ssary, wounds on the tapping cut, and ensure 
that bark preservatives were being proi)erly applied and collecting 
cups kept clean. Wliencver no other work was available the gang 
might profitably be utilized for removing old stumps and on general 
estate sanitation work. I might here say that, when thinning out 
is done, it is absolutely necessary tJiat the stumps of the rubber 
trees should be removed below ground-level if fungoid diseases are 
to be kept luider control. It is not only fungi which cause root 
diseases which are to he feared, but also bark fimgi which, can live 
and propagate on such, old stwnps. In Ceylon Ustvlina and other 
fimgi have been found to develop on Ilevea logs left lying in the 
field after thiiming out. 

On a tea estate the pest gang woidd inspect each field each month 
and attend to root disease cases. They would notice and deal at once 
with attacks of caterpillars which often do a considerable amount of 
harm before they are discovered by the pluckers. They would deal 
with leaf fimgi, like bron-n blight and Gleosporium, and be in a posi- 
tion to notice at once when these were getting bad enough to warrant 
treatpient, especially in clearings. They would inspect nurseries 
regularly and keep them sprayed against leaf diseases. They could 
also control the mosquito blight (HdopeUia) work and go over pruned 
areas to see that the bushes had been properly out and clean^, and 



TBE TRBATHBNT OP FONGOlO DiaBASKS E3TATBS lt)S 

they would apply washea to clean the sterna of epiphtftes. Again 
when other work failed they could be employed to remove jungle 
stumps, especially those kno\vn to be likely to cause root disease. 

On a coffee estate such a gang would be equally useful. They 
would deal with borer-infected trees rapidly, spray for scale insects, 
black rot, and leaf disease, and treat root diseases, seeing that 
isolation trendies were dean and open. TJiey would also regularly 
inspect all the shade trees for scale insects and other pests. 

The great advantage of sudi a system would be that diseases 
would be attended to immediately upon their first appearance and 
before they could make headway, a matter of the utmost importance 
when dealing with any disease. Too often is it the case that certain 
trees are known to be diseased, but they cannot be attended to for 
some time afterwards and their locality is not then accurately 
known. How often does it happen that 1 am taken to see a tree 
suffering from, say, canker, and after finding a witer, who finds a 
maistry, who finds a cooly, who wanders about for some time, the 
tree is at last found — ajid is not sufl’ering from canker at all. This 
picture is not overdrawn', and it is an unsatisfactorj' position of 
affairs. 

• Under the system which I suggest the work would be well done 
under skilled supervision and from my obsei’vations there is room for 
a great deal of improvement in the way such work is done at present. 
It should be impossible for an estate which is attending to diseases 
properly to show me a number of trees dead of root disease. The 
utmost that should be possible is to show me the pest gang actually 
removing such trees. 

Parasitic diseases are a serious matter in South India and are 
likely to become more so as time goes on. Especially is the matter of 
importance on rubber estates, where so many fun^i can attack the 
bark, and every possible precaution should be taken to guard against 
such diseases and control them. The India Rubber J ournal stated 
a little time ago that “ it is as well that all the interests of our 
industry should bear this factor in mind. *While we believfe that 
the moist hot atmosphere prevailing in rubber areas will make it 
easy for parasitic fungi to spread, we are convinced that, if proper 
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jff&xnttiotu are taken, the damage done will be small. The robber 
plantotion industry has not yet realized the danger ahead, and it 
should be possible to 'ensure considerable sums of money from every 
one interested in plantation rubber to protect this magnificent 
national asset.” 

Are such sums of money forthcoming in South India ? At 
present, as someone remarked the other day, more is spent on the 
hoop iron put on the rubber chests than on the scientific department. 
The journal quoted above places the responsibility of any disease 
doing a large amount of harm in the future on the shoulders of the 
scientific department. Is this fair in our particular case ? Have 
the rubber planters of South India taken all the steps in their 
power to equip their scientific department with men and means to 
deal with diseases, or to ensure that the recommendations made by 
their department, such as it is, are carried out properly on the 
estates ? I venture to tliink not. 

It is not only the rubber industry which is threatened by 
diseases. Tea and cofiee are in the same danger. Coffee planters 
know what a disease can do, they have seen the effects of leaf 
disease (Hemikia) in Ceylon and green bug {Coccus mride) in the 
Nilgiris and Pulneys. Tea planters in the north have witnessed the 
effect of a leaf disease bke blister blight, and some of us in South 
India have had an inkhng of what a bad fungus attack on the 
leaves might mean when for some unexplained reason brown 
blight began to do damage over a Imiited area last year. 

Now is the time before the trouble comes, as come it will one 
day be sure, to see to it that you have a properly equipped scientific 
department with staff and money to deal with it when it comes, 
and a properly equipped and staffed organization on the estates 
for carrying out the reconmrendations of that department. 
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During recent years it hiis l»een a mattoi of constant complaint 
with spinners tliat they find an ever-gtownng diUiculty in obtaining 
suitable cotton lor spimiing yam ol good quality, .ind that year by 
year they have to pay a higher picmiuio for the requisite quality 
of cotton. To-day they have to pay a premium of Id. to l\d. pet 
pound for the same qiiality ot cotton wliich could lormerly be 
easily obtaineil in quantity lor a piemium of to ^d. i)cr ])ound 
oyer “ Mddliug American.” This rise in the premium or “ basis ” 
is very clearly shown in the relatively higher prii’e uhich now has 
to be paid for Egyptian as compared with Amcrii’an. The following 
figures give the relative aveiage prices for tlie twenty years prior 
to the war : — 


Fi\e years 


1 Middlitiff 
American 

F, (1. F. 
Kfeyptiaii 

Uifferonoe 
or I’remtiim 

1894-1898 


d 

4 27 

d 

5.19 

d, 

1 12 

ISOD-lOf^S 


, 4*20 

5 70 

159 

1904 -1908 


, 5 /O 

8-12 

2 42 

1909-1913 


6*48 

9 9-1 

3*45 


These figures show that the premium for Fully Good Pair 
Egyptian as compared with American has inciea.scd in the last 
fifteen years from 1^. to nearly 3jd. pet pound. * 

This demand for finer goods and consequently for high-class 
cotton will certainly glow in the future as it has done in the past, 
provided cotton of the requisite quality is available, and thifi is a 
question effecting Great Britain more than any other country. 


Boprioted from tho Bsview, 
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An pieviously pointed out, we have mainly been able to meet and 
defy the competitioij of the world by devoting ourselves to the 
production of goods of finer quality. Therefore year by year we* 
require more and more high-class cotton to enable us to compete 
in foreign markets and to maintain and extend our e:^ort trade. 
If ample quantities of the requisite quality of cotton are not avail- 
able, this export trade will certainly be most seriously injured, and 
may even disappear, witl) disastrous results to the whole country. 

It is evident that not only does Lancashire require larger 
supplies of cotton, but also tliat this cotton must be of special 
quality, as otherwise it is almost useless. One, therefore, cannot 
resist the conclusion that it is the paramount duty of the Govern- 
ment to do all in their power to develop as rapidly as possible every 
district which is capable of growing high-class cottons, for on the 
success of these efforts depends the whole future, indeed the very 
existence, of our great cotton imlustry. 

Enormous Yearly Output, 

Those of us who are actively engaged in the cotton trade are 
so accustomed to thinking in terms of American and Egyptian cotton 
that we arc apt to forget there are other cotton-producing countries. 
Probably few realize that even at the present time something like 
million bales of cotton arc produced every year in the British 
Empire. The following statistics show the area, the population, 
and present estimated production (in bales of 500 lb. each) of the 
priircipal British cotton-producing countries : — 


riace of origin 

Area in square 
miles 

Population 

Estimated pro- 
duction 



(Bales of 500 Ib.) 

Kxtra Fine— 




West Indies 

Long Staple— . 

13.140 

1.718.210 

1.500 

Bwpt 

Sudan 

Medium State— t 

•misi 

984, .5311 

11.387,359 
3,000,000 : 

1.860.000 

16.000 

Uganda 

Njrasalund and N -K. lihode- = 

13I,4S7 

2,893,491 

32.000 

sia 

339,801 

1,847,904 

6,500 

Nigeria ... • ... 

Short Staple - 

3:)6.000 

17,611,941 

32.U00 

India ...i 

„ 1 

' . J, 802,657 
• - 

315,166,396 

^ 4.000.000 

Total 

- '-T- 

3.W9.736 

3», 615, 310 

5,460.000 
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At the first glance these figures arc reassuring for we have a 
total production of nearly 6^ million bales, whereas the aiunial 
consumption of Lancashire is about 4 million bales. It would 
also appear that as far as area and ])opulation arc oonoerned the 
Empire ought to be able to produce all the cotton that we require, 
and also a fair surplus for other countries. There are, however, 
several other factors to be taken info consideration. In the first 
place, India herself requires more than half of her crop, and she 
would justly resent any attempt on our ])art to rob her of the cotton 
on which her milk so largely <lej)en(l. This, therefore, reduces the 
available quantity to million bales which is ^ milium bales less 
than our consumption. Again, we have to consider the needs of 
our Allies, who .slumhler to shoulder with us arc fighting for the 
freedom ot humanity. They also use a (aOLsiderable quantity of 
Indian cotton, and nearly one-third of the Egyptian cotton is 
consumed by France, Russia, Italy, and America. Further, probably 
not more than 200,000 bales, at the very outside, of Indian cotton 
would be .suitable to LancashiTc*.s requirements. Noi, if we are 
wise, ought w'e to tlisregard the requirements of ireutral countries, 
who, although they siiweiely sympathize with us, are not in a po.si- 
tion to tender us ja'actical aid. Even if we w'erc to take the extreme 
step of earmarking the ])rcsout prcKluc.tion of the Emjure for our 
orvn rreeds, the total quantity available of suitable quality would 
not amount altogether to more than about If million bales, or rather 
less than half of our total requiremerrts. 

The question, therefoi'c, faces us, Can the undoubtotl resouroes 
of the Empire be sullicierxtly <levelopc»l to supply cotton 
of suitable quality and in sullicient quantity io satisfy the 
whole of om needs ? This is the problem which led to the 
fornratiorr of the British Cotton-growing Association, and I think 
that a short account of the work carried on by this body will 
best enable my readers to decide w'hether the Empire can provide 
the cotton which we need to rrramtain and develop this* worrderful 
industry. 
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Work of CoTTON-oROWiNa Association. 

One bears a great deal about developing tbe resources of tbe 
Empire. Unfortunately most of what is said is ill-informed and 
unpractical, and shows little knowledge of how we should set to 
work. It is, therefore, aa immense advantage that a great deal of 
the spade-work has already been carried out by the Association,’ 
and they have not only proved where and how cotton can be grown, 
but also where it cannot be grown. Tbe Association is, I believe, 
the only body which has set to work in a business-like maimer to 
carry into efferit what other people merely talk about. It is very 
much to the cr edit of Ijancashire that we can show so good an example 
of practical politics, and we cannot sufficiently thank those self- 
sacrificing individuals, both employers and operatives, who volun- 
tarily raised £500,000 of capital with very little prospect of a direct 
return in the form of dividends. They set an example of true 
patriotism, and it is also much to their credit that fourteen years 
ago they were able to realize the danger of the position, which is 
ireihaps only to-day just beginning to come home to their slower- 
witterl fellow-countrymen. It is a good exemplification of the old 

saying: “What Lancashire thinks to-day England will say 
to-morrow.” 

The problem tbe Association set out to solve was whether the 
hhnpire could produce sufficient cotton to keep our mills running 
full time, and so bring prosperity and happiness to the miUions 

of people of this country who depend on the cotton trade for their 
daily bread. 

It was a rough proposition, for to all of us it was entirely 
new business, and beyond being good judges of cotton none 
of us had an>;techmcal Imowledge of the question. Everything 
had to be learnt from the beginning, and, as was only to be 
^eot^, we made a good many mistakes. I can, however, say 
tlm, that the councU have never been afraid of owning up 
mistakes. The crop giown under our auspices is expected this 
year^to -amount to Toe.ooo bales, which will be worth over 
^*2,6^,000. To build -up' an annual turnover of £2,600,000 

• ■ ^ 't, • 
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in fourteen years is no small achievement, and especially so when 
one takes into consideration the countless dilhciilties which had to 
be overcome. Undoubtodl}> 100,000 bales is a small mattoi in com- 
parison with the 4,000,000 bales which are required every year (o 
keep our mills running full time. We have, however, made a 
beginning, and we have acquired experience which will be invaluable 
if a deteimined efioit is to be made to inci ease the cotton production 
of the Empire. 
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Prop. JOHN A. TODD. 

For many months, running oven into years, cert.ain so-called 
pessimists have been dinning into the ears of the cotton trade the 
rlanger of the shortage of cotton becoming a really serious scarcity. 
A year ago the price was just over Sd. per lb. for American Middling, 
and those, wlio prophesied that the price might go to a shilling, 
were hardly taken seriously. But ■' Shilling Cottoir ” came in 
November, aird was rec.eived witli little more than a shrug. Margins 
were better than ever, and although there was a good deal of talk, 
it was very hard to get the trade to tackle the question seriously. 
The high pruses soon passed ; and, the wish being father to the 
thought, the trade concluded they had seen the last of them, and 
went about their business undisturbed. 

Siwdi complacency was in a way justified by the logic of the 
situation. Tlie root cause of the comparative scarcity, which in 
two years had apparently eaten up the enormous surplus of the 
record crop of 1914, was that the slump in prices during the early 
months of the war had so discouraged the planter’s all over the world 
that they had seriously reduced their acreage. The inevitable 
result was that as soon as demand began to recover, which it did 
to an altogether rurforeseen extent, prices began to rise ; and there 
was nothing to stop them, except a possible restriction of demand 
owing to highaprices. But such a reduction of consumption seemed 
certain ; and on the other sitle it seeirred safe to assume that if low 
prices had carrsed the retlrrction of area, high prices would bring a 
reoqrrl acreage agaip. When, therefore, it became evideirt that the 
wasr was certainly not- cqnring to an end this season, it was thought 
that the difficulty was^nrerely that of prrtting things through for the 

• Reprintod fiott iiia 4l^iean WivU, dittod July 7, 1»17, And August 4, 1»17, 

( UO ) 
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remainder of the season, and tliat next year a big evojt would luing 
everything back to normal again. , 

The Crisis Comes. 

But “ the I;e8t laid schemes of mice and nu*u gang aft aglev.” 
Two things happened, both tra«eable <o one source, to u])set all the 
trade’s calculations. America <!ame into tin* war, and tlie first 
result was an extremely serious slum}) in juices in the C’ofton Bell 
during February, which did much to shake the confidojuio of ibc 
growers in the permanence of the higli jtnee ol cotton. In the 
second i)lace, Ameraa's jyaiticipation in tlie wai Iwl to a .strong 
jiatriotic movement in favour of the increased giowth of cereals in 
America, with the jn-omise of veiy higli prices, which natur.ally 
caused some uneasiness as to the jMissible effect on the acreage 
undei cotton. These fears are now matenalizing in acreage esti- 
mates for the coming season of as much as five jier cent. Moir last 
year’s figure. Finally, the unrest lictetl submarine w'lirfare began to 
have a noticeable effect on the quantity of raw’ cotton w'hich 
could be shipjied to England, not only m actual losses of shijiping, 
but in high freights and ui.sur.iuce jireimiims. 'riien came the 
ciow'ning blow. For the last two }enis the yield jiei acre has 
been below’ the aveiago ; and it w’as a fait risk to assume that this 
yeai the luck would turn and we w'ould have a better season than 
normal fiom the point of view ol weather. But the season, fai 
from fulfilling this hope, began exceedingly badly. The jire-sowing 
eonditions w’ere very bad, m different ways in different parts of 
the Belt, and the first Go\ ernment condition report w’as the worst 
for many years. To make matters worse it became increasingly 
clear that the situation with regard to the use of fertilizers was 
not improving ; that the boll w'eevil was steadily gating its w'ay 
into the Atlantic States ; and finally that really serious imoads 
were being made into the labour .sitpyly of the cotton districts lor 
the assistance of the northern inrlustrial districts. 

On the other hand, from the side of deWnd the signs were 
becoming very disquieting. The consumption was not dbiimsbing 
at all in proportion to the reduced supply or the rise of prices. 
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England’s consumption was of necessity being reduced by the dffi- 
cvdty of getting enough of the raw material, the difficult} of spinning 
it through lack of labour, and the further difficulty of getting th© 
goods away to our foieign markets owing to the restrictions on 
shipping. American, Indian, and Japanese consumption, on the 
other hand, was going steadily up, as far as figures could be obtained ; 
sto<*k8 everywhere were becoming seriously depleted, and there 
was simply no sign of a real check on demand which would have 
eased the pressure on supply. The reason at last became evident. 
The world must have textile fabrics of some kind, and though 
cotton was dear compared with what it had been, other things 
were still dearer. Cotton was still the cheapest thing obtainable. 
There was no substitute available, and many of our best customers 
in the tropics, far from being hard bit by the high prices of cotton 
goods, were really gaining more than they lost, because the prices 
of the raw materials they produce were rising still faster. The 
world’s consumption of cotton was, therefore, not decreasing, while 
the prospects of supply were again most disappointing. 

An Abnormal Rise. 

Tlie result of all these cumulative factors in the situation was 
a foregone conclusion, and the development of a serious crisis only a 
matter of time. It came slowly, but at last the trade as a whole 
began to realize that the shortage was not, as they had hoped, a 
thing of the past, that the real pinch was still to come, and that 
when it did come it would not go again in a hurry. The visible 
stock in liivetpool began to dwindle rapidly and the imports were 
less than lu rmal consumption. Suddenly the market awoke to 
the fact that there was not going to be enough cotton left in the 
country to go^rorurd for the remainder of the season, and the inevi- 
table scramble began for what there was. Prices, of course, shot 
up beyond all control ; and on Wednesday, June 20, the futures 
market on the Liverpool Cotton Exchange was closed, practically 
under a GovMnment order, with the spot price of American 
Middling nt 19*30, from which it has since risen to 19*45(2., a price 

which has not been equalled since 1866, 
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Ofpictal Control. 

The Goveriiinent has now ap]>ointt‘(l a Board o[ Control to carry 
the^ trade through the ijiunodinle nisls. and it is. unfortunately, 
obvious that tluit doe.s not merely mean eairying it through to the 
end of the present season. The world knows now that, barring 
miracles, we aie going to liave another short eiop this season, ami 
whether the war comes to an end during (lie season oi not, the 
scarcity is going to be very serious. 

But the appointment of a Board of Control does not go to 
the root of the matter ; it wilt int add one boll of cotton to the world’s 
supply. Surely it must be realized »«a’that the conditions which 
have lendered such a state of affairs possible can no longer be 
tolerated. For the crux of the whole .situation is that the world 
is still substantially dependent on the fortunes and the vagaries 
of the American croji for its cotton sujiply. That is bad for three 
reasons -(1) because the American growios. owing to the enormous 
inorease in their cost ('{production, no longer tiud it ])ays them to 
grow cotton, e.xcept at what would foimcrly have been tbougbt 
very high prices, say, twelve cents ])er ])ound as a minimum, and 
it is piobably higber since tbe author made that calculation iu Texas 
in 1913 ; (2) because the American cro]) canned maintain its former 
rate of expaasion c-xeept at .'■till higher prjc(^p, owing to the inei casing* 
possibility and profit ' f crop diversification in wliat is no longer 
going to be exclusively tbo Cotton Beb ; (3) beciause our dependence 
on America alone puts tbe whole world at the meicy of the idiosy.i- 
orasies cf the American planter, the chances of the market price 
in America round about tbe sowing season, and tbe vagaries of tbe 
American climate. 

We must, therefore, at last, tackle .'eriously tbe question of 
seouring a new and greatly increased supply from sojpe other part 
of the world, and there is no doubt at all that it can be done. 
Fortunately, too, the British Empire, which, on accoimt of the 
liancashire industry, has so large a stake in the question, has 
also within its own boundaries the means of solving the problem* 
As win be seen from Table I, the British Empire alrea^ grows 
a Wage share of the best and tbe worst of the many varieties which 

8 
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Table I. 

Tht World's Cotton Supply, ami the British Empire's Share in it. 


Grade 

QiiaUty and 
staple 

Wheie giowii 

Woild’s 

Cl ops 

Enipiie*8 

share 

Per 

cent 


Best Sea Island 

(Longo^t staple) 

Islands, South Caiohna 

West Indies 

Bales 

10, 000 
.>,000 






i.'i.ono 

5,00') 

.33 

TI 

Seeond Grade Sea 
Island 

Best K^yptian (Sakel, 
etc.) (lion^ staple) 

Floiida and Geor|{ia 

West Indies 

Kgypt 

1 

I ill 

4.'12,000 

1 

8(1 

IT! 

Eftyptian 

Staple Ainei ican 
(Good staple) 

Rmrpt 

Sudan 

Mississippi Delta, etc. .. 
Nyasalaiul, Uiranda, and East 
and South Africa 

PeriiMan 

1,000,000 

25.000 
200 000 

60.000 

125,000 




1 


1,400,000 

1,075.000 

77 

IV 

Amotican 
(Ordinal V staple) 

IT S.A. 

Mexico 

Brazil 

Russia 

West A ft lea 
lievant 

India 

China and Corea 

15 000,000 

1.50.000 
;^(H) 000 

1,000,01)0 
15 000 

100.000 
00 

2)0,000 





I 

17,06.5,000 

265.000 

iVi 

V 

Indian 

(Short staple) 

India . 

Russia 

China 

5.000.fK)0 
400 000 
l.hOO.OOO 






7,200 000 

5,000,000 





26,182 000 

6,777.000 

20 


make uj’ the world’s <ofnl cotton crojis. fn tlio preat middle gi*ado. 
the “ bread and Inittcv cottons which »onstitutc two-thirds of the 
total, America is practically bupremo and the British Empire is 
veiy badly placed. But tJ at can be altered. There are many 
areas in the Empire w'hich, if proper steps be taken. <*an be turnetl 
into huge cotton producers, and that at a price which will not 
only pay the grow’ers extremely well, but will enable the world 
to get its raw material at something more like a reasonable price 
tbap the present. ^For the fact must be kept constantly in view 
that cotton is a cheap-labour crop, and the present trouble is due to 
.the fact ‘that labour is no longer. cheap in America. Any country 
Vitioh has still reasonably cheap labopi — ^and the wages normal)^ 
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paid in India dr Africa conld be doubled more than once wtbout 
comingup to the prohibitive level which has been reached in America — 
has an enormous handicap in its favour in ootton-gi owing against 
America. If the British Empire were ]no])erly developed it ooidd 
produce all the cotton linnoashire wants, and let America keep 
most of her own (!ro]), wlncli is what she seems to he going to do. 

Tlie UTiter has recently in other places dealt wich the possi- 
bilities of India as the most likely source of ajr immediate supply of 
cotton. In this series of articles he ]>roposes to deal in the same way 
with the possibilities of Africa, for in his view the future of the 
world’s cotton supply lies between these two continents and America. 
Under present conditions America has about rea<-hcd her limits 
for the production of a (;otton crop for ox])ort purjioses ; though 
it must be remembered that these conditions coidd be changed. 
The world requires more cotton, and it is open to any other country 
to step in and challenge America’s supremacy. India, as an old- 
established cotton country with an enormous area already under 
cotton, and the inherited knowledge of centuries in its growth, 
has a gi’eat handhiap hi bet favour, which, however, she seems none 
too willing to exploit. Afiica (leaving Egypt for the moment 
out of the reckon’ ig) is a good many years behind in the race, for 
it will take five or ten years, even under the mest favourable condi- 
tions, to bring her up, to the level of producing a million bales. 
But that she could do so, and much more, given time and money, 
is unquestionable ; and if India will not seize the golden opportunity 
which now lies at her feet, it may be that Africa will be ready to 
take it up before India realizes what she has lost. 

II. 

THE POSITION IN EGYPT. 

The Egyptian cotton crop is comparatively stflall, but of very 
great value. As will be seen from the table in the first ai tide of 
this series, it represents only about 6 per cent, of the world’s 
total crops — say, x J million bales (of 600 lb.)»out of a total of over 
26 millions — but it supplies 86 per cent, of the secondhand 73 per 
cent, of the third of the five grades into which the world’s crops 
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may be divided. The value of Egyptian cotton is, on the whole, 
from 50 to 100 pet cent, above that of American Middling, and the 
yield per acre is probably the highest in the world say (until 
recently), 450 lb. of lint cotton per acre, against about 180 in America 
and about 80 in India ; while under the most favourable conditions 
actual yields of over 1,000 lb. of lint per acre have been proved 
in Egypt. (Jatil recently, theicfore, Egypt thoroughly merited the 
high title of the best cottou-growisig country in the world. 

It is all the more regrettable that during the last few years 
Egypt should have fallen so far below her former high records. 
A very marked deterioration lias been going on both in quantity 
and quality, and the position is becoming so serious that it is high 
time something was done to call attention to the facts and to secure 
some remedy. 

Tlie deterioration is not a new thing. For years before the 
war, as will be seen from Table II, though the total crop was 
increasing steadily on the whole, the increase was only being secured 
by an extension of the acreage owing to increased irrigation facilities. 
The fall in the yield per acre culminated in the disastrous failure 
of the 1909 crop, which, however', did good in bringing to light the 
main cause of the deterioration— namely, an cver-supply of water 


Table II. 




1 

1 


.Season’s average tricb (Liverpool) 



1 

Airereffo 

yield 



Year 

Area 

! Crop 

K. (1. F. Brown 

Premium over 
American MiddtiiiR 


000 feddans 

' COOkantan 

Kantars per 
feddan 

Pence per lb. 

Per cent. 

1897 

um 

6.614 

S'80 


25 


1,276 

1.603 

; 6,839 

4*68 

8*41 

55 

1937 

7.23.3 

4-51 

8 8L 

43 

19(18 

1.610 

6,761 

412 

8*44 

68 


1.697 

6.001 


13*18 

67 

1910 

1.643 

! 7,674 

4-67 

10*76 

35 

19U 

1,711 

i 7.424 

4*33 

956 

57 

1912 

1,722 

7.633 

4*37 

982 

46 

191.3 

1.723 

7.684* 

4*46 

944 

34 

1914 

1915 

W 

1,666 

6.49() 

4.m 

.3*69 

4*05 

7*34 

10*42 

40 

1 39 

1910 

5,200* 

3*14 

9 

i 

1 


TIm mxdhiA an pirtntoA In bot A type eba the minima in italica. A /addon In approiL 
mntaly an acre nna a tonlor too Ih. ' Enttmated. 
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due to insufficient I'ogulatiou o( the iirigutiou supply. It took 
some jjpars of extremely Litter contioversy to convinfc the (lovorn* 
ment of the truth of this theoiy, which was fiist put forward pro* 
minently by Mr. W. Lawieiice Balls, D.Se., in 1909 ; but it was done, 
and for a few years after 1909 things were Irotter, thanks partly 
to the seasons and partly to the better undcrstundiiig of tJie needs 
of the crop as regards water-supply. By 1913 the eoruer had 
apparently again been turned, and there was onec more every 
prospect of a large ittcrease of the (srop. Hugo drainage works 
had been undertaken by tlie (lover nment to remedy the permairent 
results of tire over-watering in certain tlistric.ts, and tlie raising'of 
the Assuan Dam liad made it possible to uiulertake great reclama- 
tion works in the Northern Delta, whic.h ought by this time to 
have added another million aer«‘,s to the available (iotton area. 
At the same time further irrigation .sr-hemes were on fool, in the 
Hudan, which werv to provide for still further extension of the area 
both in the Sudan and in Kgypl. 

The irrrpr'overnent of the cprality of the crop was also making 
satisfactory progress. Tire scientific staff of the Khedivial 
Agricultural Society, subsequently transferred to the (lovernmcnl 
Department of Agriculture, w.vs <loing excellent work, and the 
prospect of real improvement in the varieties chiefly grown was 
practically a certainty. 

Upon this promising state of affairs the war descended like a 
blight. Before tlrou the Government Inul irrado the great mistake of 
allowing Dr. Balls, who was responsible lor the scientilw? work on 
cotton-breeding, to leave the country on the e.xpiry of his first rron- 
tract with the Agricultural Department. When the wav broke out 
the (Government adopted a policy of restriction of area, whiclr in the 
light of subsequent events can only be described as panicky. Before 
that policy could come into force its folly had been realized, but 
tbe mischief was done, though how iar the suhsequent restriction 
was due to the Government action and how far to natural eoouomic 
causes it is hard to say. The fact is, however , that Kgypt showed 
probably tbe highest restriction of acreage of any coimtry, and the 
crop in 1916 was tbe lowest on record in modern times. (Table II.) 
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But the reduction of the crop was not entirely due to restriction of 
acreage. In 1 91 4 a ne\v cotton pest, th e pink boll worm, oi seed worm, 
began to show in earnest what it could do to reduce the average 
yield per acre. In this, again, the Groverniuent were not free 
from blame. They bad been publicly warned in 1913, when the pest 
first threatened to become serious, of what would be the result if 
immediate steps were not taken to check it.s advance in the early 
stages, and for one reason or another they did practically nothing. 
The result was that the peat got a firm hold, and now its efiects 
can be seen in the fact that while the acreage has increased again 
(though not to anything like ])re-war figures) the average yield 
per acre has apparently sunk jicrinaneutly by about 30 per cent., 
and the crop is reduced to about two-thirds of Avhat it was before 
the war. That means a net loss of anything over ten million sterling 
per annum. 

At the same time, tlie deterioration of the crop in quality, 
wbicli hud at least been (diecked before 1913, has begun again at 
probably a greater rate than ever. A few years ago the staple 
variety throughout the Delta was the ordinary Brown Egyptian 
or Afifi cotton, while Jannovitdi and Abbassi providetl the bulk 
of the higher giades, and Uj)])e7 Egypt was almost entiiely devoted 
to Ashmouni, or lJp 2 )er Egyj)tian as it is called in Lancashiie. 
About 1909 a most promising new variety, known as Sakel for 
short, was introdu<;ed by one Sakellarides, which very quickly 
came to the front and outclassed all the previous best grades. It 
had one further ailvantage, that, wliercas Jannovitch would only 
grow well in certain districts, Sakel seemed to flourish everywhere 
in the Delta. The result was that Afifi, which had been deteriorating 
seriously, wa« rapidly displaceil by the new variety ; but unfortu- 
nately, as always ha]q)en8 with new cottons, the desire to accelerate 
its introduction on a large scale proved its undoing. The seed 
became hopelessly mixed and the staple deteriorated very rapidly, 
and now it is extreniely difficult to find any cotton in Egypt of the 
old superior gi-ades. And- not a single new cotton has been intro- 
duced, so Tar as is known in tb'isr country at any rate, to take the top 
place. Wlien Dr, Balls ieft;'-E 2 ypt he bad several just ready for 
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propagation on a commercial scale. What has become of these 
cottons since ? Had be remained in Egypt they would by this time 
have been ready to take the place of these other played-out varieties, 
and that, too, under a new system of regulation of seed supply which 
would have gone far to prevent, or at least would have very greatly 
retarded, the apparently inevitable process of deterioration which 
has hitherto overtaken every new cotton rmder ordinary coinmorcial 
handling. 

While things have thus been going from bad to worse, all the 
new schemes which were under consideration for the future exten- 
sion of the area under cultivation were summarily suppressed owing 
to the alleged lack of money due to the war. That was, perhaps, 
inevitable at the time, but it is no longer possible to accept the 
excuse in view of the linancial position of Egypt to-day, and at last 
it is proposed to resume the execution of these works. It is abso- 
lutely essential that this should be done at once. If tl)e finding of 
the money and the pushing on of the works are to be postponed 
till “ after the war,” they might just about as well be postponed to 
the Greek Kalends. , 

The effect of all this on tl)e price of Egyptian cotton Inuxlly 
needs to be described. After a long spell, during which tlie premium 
of Egyptian over American was distinctly below normal, Egyptian 
in November last sirddenly began to shoot up till in April it touched 
the highest premium on record, namely, 110 jrer cent. To-day 
Egyptian prices are simply chaos. 

This debacle of the Egyjitian crop is all the more serious because 
the rival supplies of fine cotton are so seriously t])reatened in another 
direction. The chief rivals of the best EgyiJtian varieties are the 
Florida and Georgia Sea Island cottons, grown in the districts of 
these States and South Carolina near the sea, from original Sea 
Island seed. But the dreaded boll weevil in its apparently irresis- 
tible progress is now fairly iiito the Atlantic States, and there 
seems absolutely no reason to hope that its advance will be stayed 
here any more than it was in the Mississippi Valfey, where the condi- 
tions are similarly favourable to its advance, with mild winters 
and ample vegetation for winter harbouring. It is very probable. 
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thoefore, that some of these days we shall Avake up to find the whole 
of these districts abandoning Sea Island, which is a difficult crop 
to handle, and highly speculative in its yield and price, and turning 
over to short-stapled, quicker maturing varieties, of which at least 
a partial crop can always be secured in spite of the boll weevil. 
What, then, will be the position ol the world’s fine spinners, and 
what Avill be the feelings of Egypt when such an opportunity is 
ofieied tliem of capturing the world’s markets for fine cotton, and 
they arc unable to take it ? 

There is only one gleam of hope in the situation. On the new 
Ootton Committee, ivhich has at last been appointed by the Board 
of Trade, there are at le»ust tliree men who know Egypt and Egyptian 
cotton bettor than, jjeiliaps, any otjiers in the world. Mr. J. W. 
McConnell is a member of the largest fine spinning concern in the 
world. Sir llonald Oraham was in Egypt through the ivhole of the 
ootton controveisy, and is thorouglily familiar with its cotton-growing 
uouditions. Finally, Dr. Lawrence Balls himself is on the Committee. 
Oidy one otlier thing is needed —that the fine spinning section of 
the trade should realize its danger and use all its influenco to see that 
these gentlemen arc given a free hand and a very clear mandate 
to take up this question of the supply of fine cotton without a 
moment’s delay, and w ith the one object of having matters remedied, 
even if it should involve “ wigs on the green.” 



CO-OPEKATIVK S()ClKTIKf> KOH THE SAl.MoF I’DTTON IN THE 
SOUTHERN MAKATHA UOUNTltY* 

ny 

Th* Hok. Mr. O. F. KEATINGE, C.I.E, I.C.S, 

Director of AgrieuHnre and Vo-operalitt Societiet, liombaij. 


It is only wlientlie separate sale of jiroduee hy many individuals 
presents .sonic fpee.ial dillieiilty to the pTcxlueers or i)uts them at 
some obvious disadvantage with tJie buyers tluit co-operutive sjile 
is likely to be suecicssful. When lu* obvious difficulty la involved, 
each producer may well thbdv that in a(!ting as his owji salesman 
he will be able to look after his owjv interests most elTcsdively. In 
many cases, however, great julvanlages can be secuired by the 
co-operative sale of produce, and have been secmred to the prodiuset 
by this means in many countries. In such cases the beuetits aimed 
at are usually some of the following : — 

(«) Saving the time of the producer ; 

(6) facilitating the transport of 2 >roiluce to the market ; 

(c) securing fair dealuigs for men who have little business 
knowledge ; 

{d) securing for tJie co-operative society, and so for the 
producer, th“ profits of the middleman ; 

(e) securing better inices by grading and staudardiziug the 

pjoduee ; • 

(f) secunng a different class of pmchasers by seUiug in bulk 

on a large scale; 

(ff) securing a good name for honest ^palings and high class 
produce. 


* Roprintcd from tiie Boinbiiy (Ju-opmiUve QmHrrly* rol. 1, no. 1. 

( 1581 ) 
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IVIany of the advantages enumeiated above are dependent on 
one another ; but it will seldom be possible to secure them all. 
When the conditions of any business are such that all or a large part 
of these advantages can be secured to the producers, then there is a 
good primA fticie case for the establishment of a co-operative sale 
society. ^ 

Before considering how far the conditions of cotton sale are 
adapted to such treatment as is indicated above, a general warning 
must be registered. The saving of time and the facilitating of 
transport are mentioned as two desirable objects to achieve ; but 
it must be rememlxjrcd that in India the maxim that “ time is 
mono)? ” is not of general application. There is an enormous amount 
of labour rtuming to waste wh.i(ih seelcs no employment or only light 
and partial employment, and any organization which tends to 
reduce existing labour may merely result in giving additional leisure 
to men who were })cfore only half employed. It is, presumably, 
always desirable to save unnecessary labour ; but, under the conditions 
referred to, it will not pay to incur expenditure on so doing ; 
and this applies witii jiarticailar force to the tract of country which 
is considered in this arthde. The .same argument ajiplies in a less 
degree to the transport of cotton to the market. Most cultivators 
have a cart and bullocks and if th.e.se were not utilized in carting the 
cotton, they would most probably stand idle. The cheajiest agency 
for getting the cotton to the market is usually th.e grower with bis 
cart and bullocks, and it would .seldom be profitable or- desirable for 
any co-operative society to attempt to relieve him of this work. 
Items (rt) and (b) enumerated abovri, therefore, drop out ; and in 
order to consider how far condit ions favoui- such co-operative action 
as indicated in (c) to (</), a short account nill be given of the existing 
system of marketing seed-cotton in the Soutliern Alaratha Countrvt 
the tract with reference to which this article is written. 

There are four methods by which cultivators sell their cotton 

(1) Some of the poorest sell their cotton standing in the field 

before it? is ^ipo. 

(2) Some who have not pmch cotton to sell and who have no 

facilities to take it to the market, sell the gathered 
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cotton loose in the village to some small dealer, who, 
in turn, markets it as shown in j[4) below. 

(3) Some of the largest cultivators take tlieir cotton to the 

market and deal dirciit with tlie buyers, sometimes 
getting it gini>ed before they sell it. 

(4) The great majority of tlie cultivators make their loo.se 

seed-cotton up into dokran (bundles in saukiiig) and. 
take it to the nearest market, where they sell it tJuoiigli 
their dalal or agent. 

What classes (1) and (2) most need is a little financing, and th.c 
ordinary village co-operative credit sotaety can do this. Chiss (3) 
comprises the men of means and intelligence who arc not gi’eatly in 
need of assistance. Class (4) comprises the ])eople W'ho stand to 
gain most if effective eo-o])crativc sale can lie substituted for their 
own haphazard methods of marketing. The jiicscnt system is as 
follows : — 

Each cultivator takes into the market a certain number of 
dokras of seed-cotton roughly done up in sacking and weighing about 
three or four hundreil pounds aiuece. Wien he arrives at tlie 
market he goes to a d^ilal and puts himself in his hands. If there is 
any buyer in the market ready to buy from tlie dalal, the cotton is 
weighed in the presence of tlie cultivator and sold on tlie spot. This, 
however, seldom happens. What usually octairs is tliut the dalal 
notes down the number of dokras received from each man ami 
marics them with his name. The dokras of ea<;li cultivator are not 
kept separate, but are all mi.ved together, though sometimes a careful 
dnkd will kee]) separately dokras from a village noted for high gimiing 
percentage, and w'ill obtain a slightly better price for them. Tlie 
actual sale of the cotton does not nc<-essarily take jilace on the day 
on which the cotton is brought to the market ; indml, in many of 
the smaller markets, sales take place only once in two or three days, 
when the buyers come to purchase. When the dahd has got together 
a number of small lots of cotton and a buyer is found, the dalal will 
sell all the cotton that he has on hand. The "buyers consist either 
of regular dealers in seed-cotton or the agents for mills 'or export 
firms. Thus in the great majority of cases the cultivator does no 
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more tlwn bring his seed-cotton to the market and hand it over tp 
the (kdol. The weighment is not made in his presence, nor is the 
price fixed in his presence. He puts himself entirely into the hands 
of the dedal, and the cotton which he may bring in on any particular 
day is sold, not as a separate lot, but together with small lots belong- 
ing to other persons. iSubsequently tlie dedal Avill make out his 
account, showing the weigliments made and the prices arrived at, 
crediting the sale pi ice ami debiting liis commission and other 
charges. 

Now from the cultivator’s point of view, these arrangements 
have nxany defects, which axe usually stated as follows : — 

Tlie cultivator has to depend entix-ely on the honesty of the 
dMhd and his seivants for the accuracy of the weighments, the 
settlement of the price, and xls payment to him in full ; and it is 
common for cultivatcis and others to assert that frauds are often 
comnxitted at the expense of the cultivator, and that, in extreme 
cases, the cultivator is creilited with only a quarter of the cotton 
that he actually brings to market. It is by no meaixs contended 
that all doMs are dishonest : but the fa<!t remains that the system 
allows ample opportunity for fraud. 

The dedid adniitteilly makes the following charges for selling 
a tiaga (1,344 lb.) of ^e(Kl-cotton : — 

Hs. A. F, 

From the buyer ... ... ... i 4 

From the cultivator ... ... ... 0 12 qJ"®*** 

From the cultWator ... ... 0 6 0 AanuiU (handlioK charges) 

From the cnltivater ... ... ... 0 I 6 for charity 

And sometimes there is a small additional charge made to the culti- 
vator in the interests of some object of public utility. Thus, both 
the buyer and the seller pay K. 1-4, but, since the price of the seed- 
cotton is settled with ieference to the current price of clean cotton 
in Bombay, it is on the ciUtivator that the full charge of Rs. 2-8 
per ivaga really falls. 

In addition to this, a deduction of 14 lb. per dokfa is made as 
an allowance for the weight of the sacking, though this latter usually 
w^a only 7 to 10 Ib., and if rain falls a deduction up to 30 lb. is 
<m riiis account. A further deduction of 2 lb. p* dol^ is 
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wade for sample purposes, and in some cases a cliorge lor insurance. 
The net result is that the cultivator lins to pay as oidinary market 
charges about Rs. 6-8 for eacJi natfa ot cotton, ft may be argued 
that a deduction for the weight of the siicking ip noc.c'ssai > . Tliis 
is true up to a certain point ; but the cultivator lias to ]»ay for the 
sacking and gets no allowance for its value made to him on the sale 
of his cotton. 

Now these charges, may or may not he fan. That is not the 
point at present under consideration, ^fany cultivators think 
that they are not fairly treated. Why then do the} put themselves 
sO completely into the hands of a dahl? The answer is that they 
have no alternative, and for the following reasims : 

(a) Jlost of the cultivators a.e ignorant c/l business methotls, 
many are in,ca])able of chec.hing weighments. and few 
are capable of calculating piices. 

(h) Tlio individual cnltivatois hiing in .small lots ol cotton 
to the market, while thehuyeis want to buy big lots. 
A middleman is theiefore necessary to ]nit the two 
in touch with each other. 

(c) The dolal advances mone\ to cnUivaloi*s ngahnt their 

crop, making it a condition that the latter will market 
their cotton through him. 

(d) The dolal advances .racking to the cultivators on the 

same condition. 

It is clear, therefore, that, in the alisence of any other agency 
to perform the work now done by the dcdals, the latter are essential 
to cultivators. There is no doubt that an ofticiently managed 
cotton sale society could undertake all these duties, aird a consi- 
deration of the existing methods of sale, as detailed above, certainly 
points to the conclusion that such a society could do a great deal to 
guarantee fair treatment to the cultivator, and to s&mre to him a 
share of what now constitutes the legitirrrate profits of the dadol. 
These are objects (c) and (d) mentioned at the beginning of the 
article. 

As regards the remaining objects, namely, grading, securing 
a different class of purchasers, and establishing a good name, it will 
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be convenient to consider them together since they are connected 
with the organisation of tlie cotton trade as a whole. So far we 
have considered the operations between the growers, the dcHoAs, 
and the buyers of seed-cotton, and have had an opportunity of 
estimating liow far they ate susceptible to co-operative treatment. 
Wo must now consider the ultimate fate of the cotton, after it has 
been ginned and baled, in order tlnit we may estimate the furthei 
advantages which may be obtaine<l for the producer it the society 
can put cotton on the market in the condition in which the users 
require it, and it it <!an secure the confidence of the large buyers. 
All cotton is, of course, destined for the mills, but it will be conve- 
nient to <livide the l)uyers into Indian millownors and dealers who 
buy cotton in order to place their ])urcliases on the market in Bombay 
or abroad. The former require tlic cotton in such a state that it 
will give the best results in their mills, the latter in such a state 
that it will yield them the best profits. No doubt the real interests 
of the two classes are identical, but the diffeience is that the mill- 
owners get their profits only from the finished cotton product, 
Avhilo the dealers get their profit on eacli deal from the difference 
between the price at which they buy and the price at which they 
sell. If the former get cotton which is inferior to what it purports 
to be, it is they who will lose, while tlie latter can usually pass it 
on at its face value. Consequently it is found that some large 
millowners make carefid arrangements to secure good quality cotton 
direct from the growers, and to obviate the chances of adulteration 
in the local markets. It is they who are most susceptible to consi- 
deration of quality, and it is to their requirements that a cotton 
sale society which aims at grading should endeavour to conform. 
The main considerations in grading cotton are ginning percentage, 
staple, and class. 

Ginning *p^centage. The ginning percentage {i.e., the percen- 
age of the weight of lint to the total weight of the seed*cotton) 
vatiM greatly with different varieties of cotton, and even with the 
same variety it varies considerably according to the season, the 
natural conditiooa of any lojiality, and the individual strain of cotton. 
Thus in the case of Kumpta cotton, which forms the bulk of the 
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cotton grown in the Southern ^taratha Country, the oniinar}* ginning 
percentage maybe taken at 25. hut it Mill be (omul that in some 
localities it wll he 2 per rent, better than that of llie a<lja<!enl tracts. 
This means that on any given quantity ot ^wd-cotlon fron» (his 
locality the ginner wnll get 8 per rent, more lint than trom that of the 
surrounding tracts, and consequently (he set'd-cotton frojn this (mot is 
worth 8 per cent, more, M'ldch at ordinary j)rices- means about Ks. 12 
per mga. Buyers of seed-cotton do jnak<‘ stune rough attempt t<» 
estimate this difference in giimiug jiercentage by the feel of the 
seed-cotton, but such metliods are very inaccurate. FNijnjdes of 
seed-cotton witli ascertained ginning ])<>rcentages o1 22, 25. and 28, 
were submitted to a number of buyeis in llubh. TJie samides 
with percentages of 22 and 25 weie lunqicd t<ig(*tlier. and. as regards 
ginning percentage, were valued by them at the ordinary maiket 
rate. The sample with a ginning percentage ol 28 w’us admitted 
to be better, and on this account was A'alucd at Us. 2 per naga above 
the ordinary market rate. In ])oinl ol fact the <liffoience in value 
between sample (I) aivl sample (3) was Us. 31 per iiaga, and the 
difference between samplq(2) aiul sample (3) was Us. Kt pei Mtga. 
This shows the advantage that may be gainwl in this resjject by 
careful grading, and the matter is impoitant because pure .strains 
of Kumpta cotton Ivave been isolated which gin 2 ]»cr cent, and 
more above the average, and the seed w'ill shortly be available on a 
large scale. 

Staple. In tlie matter of .staple the millowuier looks to length, 
strength, and uniformity. It is not pi ojin-sed to consider here the 
possibilities of improvement in the length and strength of sta])le, but 
even under existing ciicunwtances the question of uniformity is imjiort- 
ant, because in some tracts Kumpta cotton and Amciioan cotton arc 
grown mixed in the field, come on the market mixed, and got further 
mixed in the market. The length and strcnglJi of tlie staples in 
these two varieties are different, and if mixed Jots are lumped togethei 
with unnrixed lots the value of the wdiole is depreciated. In such 
tracts by careful grading a better price can be obtained f6r unmixed 
lots, and in this way tbe practice of mixing either in the field or 
in the market will be discouraged. Fiurther, the value of the 
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imifcrmity of staple secured by using seed of pure strain can be 
realized if the produce of sucli seed is kept separate and noade 
available in large lots^ 

Class. Class depends on the cleanliness of the cotton and the 
condition in which it is jdaccd on the market. The condition in which 
Kumpta cotton is place<l on the market is very bad. Tliis is due 
partly to the fact tJiat the leaf is very brittle and has a tendency to 
get mixed up with the cotton, and partly to the very careless methods of 
picking. If the cotton is picked in tlie early morning the leaf is 
less brittle, and clean ])icking is easy ; but as a rule cotton-picking 
begins at about 10 o’clock when the leaf has become brittle, and no 
attempt is made to picsk cleanly. The brittle leaf is crushed into 
the cotton, and the bases of the bolls are pulle.d off with the cotton. 
The heaps of j)icked cotton arc laid on the leafy ground in the field, 
where fresh leaf and earth adhere, an<l the wind adds additional 
leaf and (hist in the course of the day. WTien little or no allowance 
is made in tlie maikot j)ri(!e for clean pinking, it is natural that no 
one sliould worry* about it, for the leaf and dirt all add to the weight 
and are paid for as cotton. But such methods, of course, depreciate 
the value of the cotton. It is almost impossible to remove com- 
pletely the small particles of leal that got mixed up vith the lint, 
and the elaborate process of cleaning involves e.Kpen8e and a further 
loss of lint. It is the cultivator who ultimately pays for such expen- 
diture and losses. The losses involved in cleaning a dirty sample; 
in excess of the los.ses involved in cleaning a carefully picko(l sample, 
work out something as follows per na^a of cotton : — 

Value 
Rs. A. 

... I 8 0 

... 0 12 0 
... 15 0 0 

Total ... 17 4 0 

A fuiga of clean-picked cotton is ]>robably worth Rs. 26 more 
than a ^mja of cotton, picked dirty, and the difference in the cest of 
picking is about Iks. 6. 'Itris of course a question to be d^ided for 
any variety of cotton whether the extra cost of pickiiig clean is 


Lose throuf^h opener, 14 lb. (seed-cotton) 
Cleaning by hand after ginning, 2 lb. (lint) 
tiOSH in willov-machine. 10 per rent, (lint) 
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greater or less than the cost of subsequent mechanical cleaning; 
W if the cultivator thinks that he is really getting paid for the loaf 
and dust that is added to the cotton he is mistaken : and if a sale 
society were to grade carefully cotton for cleanliness he couM be 
made to realize that this diity picking, which virtually amounts to 
the mteutional addition of leaf and dirt, roallv causes him loss and 
not gain. 

The fraudulent practices that fake jilacc in the course of the 
handling of the cotton, adulteiatiou, admixture of short -staple 
cotton and cotton waste, damping, etc., arc a matter of ooin)>Iaint and 
comment on the part of the millowners and of impartial ohserveis. 
The tract under consideration grow.s from one to one and-a-half 
imllion acres of cotton, and the cotton grown, Kumpta and 
Dharwar American, to-dav (Afay 28th, 1917), head tlic list of values 
quoted in the Bombay cotton nrarket, standing at Bs. 42,') and 
Rs. 410 per mtidy, respectivelv. Tlie millowners want the cotton 
clean, unifoim, and umnixed, hut complain that under existing 
arrangements they cannot get it. Tt can tlicreforc hardly be 
doubted that theie is a greet opening for effective work by cotton 
sale societies, and that by careful nrork they can make e\ndent the 
truth of the maxim that honesty is the best policy. 

A century and more ago, when England was still a country of 
farmers, it was common to find in rural ])ait.s inns knonn as “The 
Pour Alls ” having a sign board bearing the legend, “ The king 
governs all, the bishop prays for all, the soldier fights for all, and 
the farmer pays for all.” Tliis .statement still applies to India. The 
farmer may be content to pav for what he rc«‘eives ; but it is hard 
on him that he should have to pay for the inefficicnev of a trade 
organization which he docs not control. 

If a sale society con establish a reputation for honest dealing 
arid for high class produce, it nuiybe hopetl that the benefit which 
it will confer on the community will be more than what is represented 
by the hard oash which it secures for its members. In the cotton 
districts the cotton trade is the trade par excellence, and dominates 
all other in the estimation of the people ; and when it is found or 
commonly believed that it is permeated by chicanery and sharp 
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practice, the effect must be to blunt the moral sense of the com- 
munity. On the other hand, societies which stand for honest dealing 
might well become the rallying ground for persons with higher 
aspirations, and in the course of time might do much to raise the 
moral tone of the local trade and of the community generally. 

To consider in brief some questions of practical organization, 
it cannot bo repeated too often that co-operation is not a substitute 
for efficiency. TJie management of the sale society must be 
efficient, and the commission charged to the cultivators must be 
sufficient to pay for this. The work will naturally be divided between 
the villages and tlie market. For making advances against the 
crop and for supplying the sacking, the agency of the village credit 
society will come in, and it is through the influence of the village 
societies that pressure can be brought to bear on members to bring 
in their cotton clean and unmixed. The marketing operations 
must naturally be done at the market, but the village societies and 
the cotton-growers must control the society and feel that it is their 
own ; otherwise mutual (jredit cannot be established. Such are a 
few of the general principles that it seems desirable to formulate. 
The practical details must in each case be worked out with reference 
to local conditions. A start has been made this year by the estab- 
lishment of lour cotton sale societies in the Dharwar District, 
which has always taken the lead in co-operative enterprise. The 
start, though small, has been encouraging. Much strenuous work 
wiU be required to reach the ideals which these societies have set 
before them, but the idea of co-operative cotton sale has already 
attracted the imagination of the cultivators, and it is to be hoped 
that tlieso societies will secure the sympathy and goodwill of the 
Cotton Trade. 



SOME RECOLIiEOTlOXS AND KKKDKlTIOXS.* 


BY 

IL u. cuosthwaitb. 

Rvijisifnr of Co-oponttivc Sorielies^ Prt)vinrv.\\ 


So much has been written a})out Co-ojicration tliat it. is very 
difficult to find anything fresh to write about. 1 liave told the 
editor so ; but he wants me to send him an article, and so in one of 
the most secluded spots in Tiliri Uarhwal with the snow-<!overctl 
mountains in full view, I send my thoughts back over the twody 
odd years during wliich 1 h.ave been cojinec.tcd witli «!o-o])erativc 
work and jot down a few lines wliich may be of intere.st. 

Co-operation in Britaili anil co-o])eration in India arc t wo very 
different things. In the process of turning h.orsclf from an 
agricidtural into a manufacturing country, England created for 
herself special economic conditions, and woikers floiikcd fn.ni tlie fields 
to the factories. I have seen, in the north of England, lixccllent 
co-operative stores owned by working people whose gmndfathers 
lived on the land and did not herd together in cities. The biggest 
shirt factory in the w'orld, in Yorkshire, is worked not only on 
co-operative but co-partnership lines. Close to the English industrial 
centres, I have passed over bleak ujilands of poor soil which still 
bear the marks of the plough. They were hist sown with wheat 
when Napoleon was the tenor of Europe and wa^ planning the 
conquest of the world. Then came Napoleon’s downfall, Trafalgar, 
Waterloo, the repeal of the Corn Laws, and Free Trade. England’s 
food supply was no longer threatened. She was, as she still is^ the 
greatest carrying country in the world, and agriculture declined 

* Itopiinted from the Bwnbay Co-operative Quarterly^ vol. I, no. 1. 
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as the piosperity of the manufacturii^ industries increased, 
l^uoation made vast and. rapid strides, and inspired by Robert Owen, 
the town-iiwellers and factory-hands moved, naturaDy and not under 
Government leaderalxip, towards mutual co-operation. Twenty 
years ago it miglit be said with accuracy that co-operation in 
agriculture arid amongst the agricultural classes scarcely existed 
in England. Large farms xvere the rule and the field labourer was 
extraordinarily ignorant, miserably paid, and very badly housed. 
Only a few years ago, T went round the cottages of a village, not 
forty miles from London, in the company of a friend who was 
standing for Parliament. “ Home Rule ” and “ Tariff Reform ” 
were matters which were supposed to be agitating the minds of the 
voters. “ Well, Mr. Brown,” said my friend to a stalwart farmer 
whom we met in the street, “ Tariff Reform suits you, I suppose.” 
“ I don’t know .so much about that,” said Mr. Brown, “ what is the 
Parson for ? ” “ Ah, ” rojilied my frieml, “ he is for Free Th;ade.” 
“ Then I plump for Tariff Reform,” Av.as the farmer’s decision. 
“ Parson has raised the rent of that glebe land of his which I have 
held for twenty years and my father before me, and I won’t vote 
same as Parson.” AiiofJxer free and independent voter informed 
us that he was *’ All for Home Rule.” Asked for his reasons he 
said, “ Because then we shall have a ‘ free breakfast table.’ ” And 
it transpired that he understood this particular electioneering phrase 
to mean that the State would supply him w'ith breakfast for nothing. 
It struck me that a great deal of preliminary exlucative and propa- 
gandist work would be wanted in rural England before there could 
be a really popular move towards co-operation in agriculture. In 
the matter of iiidustrial co-operation, on the other hand, England 
has always been facile priticeps. For one thing, education is more 
advanced and more easily to be luul in industrial centres ; for another, 
the town-dw^ler has his wits sharpened by the atmosphere of busy 
competition in which ixe is brought up ; and against the strain and 
sti^s of that competition he uses co-operation a>s a inroteotion. 
Etot even before the present war there had arisen in England 
rural rofotm, men who saw the danger of an excessiive 
UQ^ustcial devolopmeut at the expense of the independeiDiCo. cl the 
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nation’s supply of food and raw luatorials. These men, at their own 
expense, founded the English Agricultural Organization Society, 
and it is to that society tliat tlie credit is due for such progress in 
rural co-operation as existed in England before the war. 
Nowadays, as we all know, the British Government is devotuvg the 
most strenuous efforts to the establishment of agriculture on a modem 
and scientific basis. The itenduhmi had swung too far towards 
a one-sided industrial develojunont ; the scales have fallen from the 
nation’s eyes, and, m future, rural ]>rogress will l»e a matter which 
no party will be able to negleet. Orgiuiization, money, leiulersbip - 
all these will be necessary, for there is not a country in the world 
in which the cultivator can fend lor himself il lelt entirely to his 
own devices. What wo want in India is less dependence on Govern 
mcnt for leadership ui matters jiortaiuing to the moral and 
material development of the cmudi}. 'I’ake Jivlaud, Dennuirk, 
Germany, Italy, Japan, and examine the liistory of their co-operative 
.development. True, Government has, in eacli country, played an 
important part in that liiston ; but there is also a iccoid ot private 
enterprise and of public sjiirit which India caiuiot yet mat<*l). 
Recently, T spoke to a metnbei of the Imperial Ixigislative Council, 
and, as he is a farmer, asked him whether he could not oiganizc 
a society on the linos of the EJnglish oi Danish oi Irish organization 
societies. I£c said that he was afraid that there was no prospo(;t of 
success. Not only would there be no subsiuiptions, but thoic would 
be no enthusiasm anil mucJi active oj)j>csitioi). I thought of my 
English friend Mr. Brown, and ol the little weakling plant of rural 
co-operation as it existed in England before Germany challenged 
the British Empire. And I wonder how long it ivill be before India 
wakes up. 

I remember going to see a so-called “ demonstration farm ” in the 
Central Provinces about twelve years ago. I bad been told off to accom- 
pany the late Sir Eilward Law, who was then Finance Member. Tlie 
farm was a miserable affair, just a single field of juar {And/rop^on 
Sorghum), However, Sir Edward Law went miles in a country-cart to 
see it ; he had been informed, I suppose, tliatthoAgrio^turolDepart- 
menta would want more money, and like the great man he undoubtedly 
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was, went right down to the very root of the matter and saw for 
himself how inadequate the demonstration was — ^he knew the shoe 
pinched but had to find out how tightly it pinched. During the 
last ton years there has been a very remarkable development of the 
Indian I^partments of Agriculture ; but I believe that the point is 
near, if it lias not already been reached, at which private enterprise 
must step in and supply, l)y means of organization societies, that 
main channel for the activities of the experts which is supplied in 
other covmtries by such societies. The difficulty which strikes me 
is the backward state of rural education — general education and 
enlightenment, I mean, not mere book-learning. And how is the 
cultivator to understand if he has not had matters brought home 
to him ? [ plead for a campaign of rural etlucation in India. If 

til is great couiitry is to be a Helf-c(»ntainefl unit of the Empire, then 
there mitst l>c not only a reform but a revolution in her system of 
agricultural economy. For most modern industries the raw mate- 
rial supplied by the fields Is essential : and in many parent industries 
this material must be pro-luced within a slioit distance of the factory 
if profits and efficiency arc to be secured. Intensive cultivation is, 
indeed, a corollary of the modern factory, and I need not labour the 
point that industries and agi-icultm'e, whether in the matter of labour 
or of markets or of material, arc interdependent. An examination 
of Japanese conditions will bring home the truth of this. Buf if 
you wish to get money out of a business you must first put money 
into it. A great deal of money is wanted for the improvement of 
Indian agriculture. The improvement of agricultme and the need 
of the cultivator for increased capital will progress together ; and 
the ideal which some pe>ple appear to cherish of rural co-operative 
credit societies requiring no credit can only be reached by means of 
economic stagnation and the stoppage of human progress. In 
Germany the rural soiueties borrow because they progress from oh^ 
stage of unprovement to another on the strength of their credit, 
and^ their credit depends upon their ability to progress. And that 
ability in turn is tlie result of the research work done by the ^ 

experts paid by the 3tate. Jlut the scientific expert is not expected 
to devote his attention to fie organization and supervkion of 
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co*opeERtive sooicties. The co-operative societies eagerly assimilate 
and apply the discoveries of the scientists, and the mainspring of 
their enterprise is the thoughtfulness and vigoiu: of their members. 
It has always been so in Germany, and systematic rural education 
and propagandist work have brought about this happy result, 
coupled, as they have been, wdth a suitably designed financial 
machinery for the fostering of thrift and the dispensation of credit. 
The Post Ofiice Savings Banks of Gkirmany and of Japan, and of 
other countries as well (but not those of Great Britain), work in 
co-operation Avith and not as rivals of the co-operative banks. And 
in India, a country of small holdings in which the co-operative 
organization is following the lines which have met with success in 
other countxies of small holdings, it is, T suggest, to be desired that 
there should be a similar co-operation. The result would probably 
be a more attractive rate of intere.st foi the dejiositor in the Post 
Office Savings Bank and a more favourable late ol interest for the 
borrowing member of a co-operative society. As matters stand at 
present, there appears to be a gap in the finances of the countiy 
which could be bridged with great advimtage to the State. I 
venture to prophesy that in Gieat Biitain the clianges which are 
gradually converting a country of big farms into one of small holdings 
will, before very long, bring about a partnership l)etwcen the Post 
Office Savings and Co-operative Jhinks. 

The credit for introtiiwiing the idea of modern co-operation 
into India has been assigned to various people. Soine mention the 
names of Sir William Wedderburn, Sir Char les lierrrard, I.ord ('urzen : 
others point to the Nidhis and state that Indian co-operation is 
autochthonous. The first co-operative societie.s in India were 
actually organized by my brother, the late Captain T. .1. Crosthwaite, 
and by Mr. (now Sir Edward) Maclagan, in the Punjab. 
Mr . Dupemex, too, was an early and ferverrt apostle ot I'lre cause, and 
India owes him a great debt cf gratitude. It was no easy thing to be 
an advocate of co-operation in India in the first few years of the 
present centurry. I remember organizing a few societies before* the 
first Co-(^ative Credit Societies Act of 1904 was passed. The 
co-operative idea was very strange and very new, A Chief 
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jDoiimussioner examined my infant societies and wrote a note wHoh 
showed quite clearly that he was under the impression that Mr. H. W. 
Wolff and Raiffeisen were contemporaries ! Mr. Dupernex told 
the International Co-operative Conference at Buda-Pestb (1904)^ 
that the general opinion was that co-operation in India would never 
succeed. I don’t think anybody had a definite working plan of 
co-operative organization in those early days of the movement in 
India. Sir R.lward Law’s Conmiittee dealt only with the basic 
unit of the co-operative structure and left the more difiicult parts, 
namely, the central and provincud banlcs and the federations, severely 
alone. W'e Jiave not as yet got an apex bank in every province : and 
the value of federation is not yet understood in India. There pmst 
' be co-operation between the various districts within a province : 
and there must be co-operation ))etween provinces. In the end, 

I Jiopo we shall get our Imperial Co-operative Bank, not super- 
imposed as iji the case of the Prussian State Bank, but as a product 
of joint action taken by the jirovincial banlcs. Until we do get 
our Imperial Bank we shall have to ])ut up with tlie many difficulties 
aud^iucouvouioncos caused by' the absence of elasticity' in oiu finances* 
It is also time that we took measures to organize an All-India 
Co-operative Conference, to supplement but not necessarily' to replace 
the Conference of Registrars. There are, it is true, a considerable 
number of non-official workers, but if the co-operative movement 
is to bo eflective this numbei must be greatly increaseil. There is 
not, from the non-official side, half enough bite and sting in the 
matter of co-operative effort. (,)n the official side too, there should 
be a more intimate knowledge of co-operative science, for, indeed, 
modern co-operation is a science. Weeds are about the only things 
that can be grown witJiout any trouble, and we must study the 
methods of other countries, accepting what is suitable for India and 
rejeoting whal is not. Lidia has great neetl of more men ior 
co-operative propagandist >vork- 

r Some people expect too much of co-operative institutions; 
otiiefs do not nnderstand that co-operation means much more than 
provision of cheap -evidit^ The future of the co-op^tiye 
in Lidia is iu' the hands of India’s young men. A hhort - 
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time ago the Chainnan oi the t^iviug National Bank t>f New York 
waa urging the needs for expansion at the meeting ol tbc National 
Foreign Trade Convention at Pittsburg. “ Naturally the bank 
of the future,” lie sjrid, “ should Ihj a source of helpfulness, a court 
of business resort for the busiiu'ssman. It must provide him with 
information, instruction, suggestioo, du(M;tion, and whatever <»tliei 
assistance may be lequireil, t(» supplement his own equipment, to 
guide him through difficulties, to keep him m ctfeetive toueli with 
business and financial methous and activities througliout the vvoild.” 
Alter the wording a little and this declaialion of aim will Ih' fouiwl 
suitable for co-opeiative banks m India. Our banks exist for 
their customers tmd they cannot do too mucli to increase the moral 
and material welfare of their customers. TJiose vviio exjiecl too 
much of co-operative institutions forget tlie limitations of environment 
and unequal development ol the many (ounliiesol wJiich India is 
composeil. The progress ol co-operation dejiends upon jirogi’c-ss 
in many otlier directions. It depends on tJie development of 
education, of railways, ol roads, of markets. It dc])euds upon the 
supply of workers, paid apd mijiaid, and most of all, ])orhaps, on 
the degi'ee ol importance attached to economic develojmient by 
those who are the elected representatives ol their countrymen. 
Ex nihilo nihil Jit. Bricks caiuiot be made without straw. And 
those who ilesire to see the <' 0 -operative moveii'ent go ahead iii 
India slioiiM do all they can to secure the general develojmieiit of 
tbc coiuitry .iiul should attach to co-operation that same dogicc of 
oonuiiaiiding importance vvliicJi is attacJiedto it in other countries. 
Co-operation in liulia has not as yet come into its own. I have 
put down more reftections than recollections. A few “ soajrshots ” 
must conclude wliat I fear is a rambling and badly constructed 
article. I remember a brief official endorsement oii the proposals 
which I submitted for tlie first co-operative central bank in the 
Central Provinces. It was to the effect that there was no need and 
no scope for the bank. But that bank has prospered for ten 
years. I i^clleot seeing a Bania weeping bitterly because he had 
taken share, in another central hmk {Deputy Commimon^ Sahih he 
ktdlm 9e) and he looked upon the money as lost for over I That 
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same Bania is now a ready depositor ; we gave him back 
and dried his tears, and I suppose he thought after that, that 
co-operation was net such a bad thing alter all. Between the early 
Co-operative Conferences and Congresses, with their long speeches 
and Lacy readings of long essays, and the pioceedings of Ibe recent 
gatherings what a difference there is! The “ 

wonderful. Heeds count more than words now ; m those early days 
words had to make up for the absence of deeds. Lastly, go down 
to the primary societies and examine the members, m^c ion, 
training-drilling, if you like-repeatedly given have had effwt. 
Tlie cultivator mn be taught what co-operation means though it is 
the work of years to teach him. And, best and brightest augury 
of all he wants his society to continue and serve the interests of his 
sons and their sous after them. There neetl be no pessimism as 
regards tlie future of the co-operative movement in India ; nor need we 
feel the apprehension exhibited by John Buskin, when after listening 
patiently to C. F. Ilolyoake for an hour or move, he was movid to 
exclaim, “ Wh.at I fear most is co-operation amongst scoundrels ! ” 
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A. (’. (ilATTRIMKK. I.C.S. 

Much attention is now being devoted to tiie problem of indus- 
trial development in India. The forest, mineral, and agricultural 
resources of India are large, and only very partially utilized in tlie 
country itself. On the other hand, the poj)ulati(>n is immense, and 
but for temporary circumstances like plague and famine, has under 
an ordered Government a natural tendency to incirease at a rapid- 
)‘ate. The avenues of em})loyment are few, narrow, and ovo'crowded. 
Recent events have brouglit into prominence the urgent necessity 
of making the (jountry self-contained with respeed to all the essential 
requisites of life in peace and war. It is all to the good, therefore, 
that the State and the people shoiiI<l seriously address themselves 
to the development of the resources of the c:ountry. There is, 
however, some danger that in the popular mind of India a concen- 
tration on the purely industj ia.1 aspect of the econon)ic probleiu may 
obscure the importaiuie as well as the manifold requirements of a 
concurrent progress in agriculture. As has been re(;ently pointed out, 
agriculture is the most directly productive of all industiies. Euro- 
pean countries, and Great Britain among them, are now realizing 
the fatal danger of neglecting agriculture for the sake of non-agri- 
cultural industries. There is every indication that even during the 
progress of the war, and most certainly after tlie war is over, all 
countries in the world will strain every nerve to improve their agri- 
cultural production in quantity as well as quality. Competent 
observers have, indeed, expressed their apprehension lest the States, 


* Reprinted from the Indiaman, dated 12th July, 1917. 
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that have lemained neutral in the present struggle and have conse- 
quently suffered less from its direct effects, should have an undue 
advantage in this matter over countries whom necessity, honour, 
or humanity have ilrawn into the vortex of the war. It will be a 
disaster for India if she falls behind in this agricultural competition. 
Two men out of every three in India are directly dependent on agri- 
culture for their liveliliood. TJie annual agricultural produce of 
India has lieen estimated to amount to a thousand million sterling 
in value. It is with the surjilus ot this produce that India at present 
procures many of the essential necessities ot life and civilization. It 
is mainly out ot the surplus ot this produce that India can hope to 
accumulate sullicient capital, which is one of the prime requisites 
for any real and effective industrial devclojnnent. Any falling off 
in the price or comjiar.it ive value ot her siuplus agricultural produce 
will, theretore, prove not only an insupei able obstacle in the way ol 
industrial progress, but will lower still further the already low 
standard ot lite in India, <ind thus tetter national development in 
every direction. 

Fortunately, the (lovcinment ot India are now fully alive to 
the supreme importance ot the agricultuial problem, and signs are 
not wanting that large sections ot the iiopulation are also responding 
to the stimulus for agnoiiltural })rogiess that is being imparted, 
consciously and unconsciously, troin various quarters. It is, ot 
course, well known that the State of India is directly and intimately 
interested in the welfare ol agriculture. A very considerable portion 
of its revenue is dot i veil from the )nolits of agi iculture. Appreciation 
of this cardinal fat^^ has been present in the minds of Indian rulers 
in all ages, but a sense ot the coiresponding obligations and respon- 
sibilities Is by no means ancient. It was not realized that beyond 
the maintenance of law and older the State had any special duties 
towards the development of agriculture. The explanation of this 
indifferonoo is to be found in the fact that until about the middle of 
the nineteenth century the area of land available for agriculture 
was in excess of the number of men seeking a livelihood from it* 
Mr. A. D.'Hall in' bis recent work on “ Agriculture after the 
War “ Where the land is in excess, undoubtedly the maximum 
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pToduotion and piofit per man is to bo obtained by farming wide, 
areas in the cheapest way possible ; as soon as the amoimt of land 
and not the number of men bciioiues the limiting factor intensive 
agriculture is necessary.” When the latter condition was reached 
ih large parts of India in the second (juarter of the last century, 
the attention of the (government was naturally directed to the more 
obvious and immediate problems conneiited with it. Irrigation 
• works on a large scale were initiated about 1850, witli the (ionstruc- 
tion of the Ganges Canal, and the policy then adopted has been 
consistently maintained and devel(»]>ed ever since. Already the 
area irrigated from State-works fed from rivers or storage reservoirs 
approaches twenty million acres, and large schemes are still imder 
contemplation to be taken in haiid as soon as jicrmitted by the 
exigencies of finance, Duri)ig tlie last doca<le the 8latc has also 
materially assisted the peasantry in sinking wells and utilizing “ the 
smaller sources of surface-water, minor rivers, streams, and Lakes.” 
Another problem to which the Oovenunent addressed itself in the 
early stages of the evolution of its agricult ural policy was to secure 
a satisfactory tenant-right for the .actual e.ult iv.ator,s of the soil. The 
legislation of 1869 was the precui-sor of a long and progressive series 
of enactments on the subject, and there is no indication yet that 
finality in this matter has been rcaclip.d. 

The necessity of a more active and more comprehensive 
agricultural policy was first realized by Lord Mayo, whose Irish 
experience no doubt assiste<l him in appreciating the recpiirements cf 
India in this respect. But his j)reniature death caused the 
postponement of a definite agricultural programme until attention 
was again called to its urgency by tlie famine that devastated large 
parts of India during the Viceroyalty of Lord Lytton. Following 
the recommendations of the Famine Commission of 1 880, the Imperial 
as well as the Provincial Governments organizljd agricultural 
departments, of which the main duties were to be “ agricultural 
inquiry, agricultural improvement, and famine relief.” 

The departments were organized, but there w'erc vetf few 
officers to man them. The study of agi'iculture as a science was 
in its infancy even in Europe and America. In Intiia, owing to thie 
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vast areas, the diversity of conditions, and the lack of detote 
knowledge of these conditions, it would indeed have been futile to 
embark on any large schemes of “ agricultural improvement 
according to preconceived plans. Under the able direction of Sii 
Edward Buck, the first Secretary to the Government of India in the 
Agricultural Department, the agencies organized by the Provincial 
Governments wisely confined their energies to “ agricultural enquiry, 
i.e., to the collection of reliable statistics extending over a period 
of years, and to the investigation of indigenous methods and processes 
of agriculture in different parts of the country. A notable event of 
this period was the publication in 1892 of the report of Dr. Voelcker, 
an eminent authority on English agriculture, who had been employed 
by the Government of India to study Indian conditions. This 
report, as well as the investigations of their permanent staff, enabled 
the Government in the middle nineties to formulate a more definite 
and useful programme of agricultural improvement, but men and 
money were .still lacking. These indispensable requisites, made- 
available only after the report of the Famine Commission of 1901, 
further emphasized the urgency of an active and many-sided policy 
of agricultural improvement. Fortunately in the early years of 
this century the Indian Exchequer was on a rising wave of pros- 
perity, and Lord Curzon was able to allocate sufficient funds for the 
initial organization of a 8tate policy of “ agricultural improvement.” 
Since then a great deal of valuable and permanent work has been 
accomplished, and, what is more, the foundations have been laid 
for a wide and extensive structure of agricultural development. 

A full story of the recent activities of the new departments 
will be found in Mi. Mackenna’s “ Agriculture in India,” and in this 
article it is possible to refer only in the barest outline to the salient 
features of the general policy that is being followed. There are 
three correlated aspects of the problem of agricultural improvement 
in India. The scientific officers of the department have first to 
deterniine with reference to the environment what improvements 
in the crops and the processes can be effected, and will be “ com- 
merciaUjb” desirable. ••Secondly, the farmers and cultivators ha'\EP 
to be persuaded to adopt the improvements recommended by the 
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department. Thirdly, many existing obstacles have to be removed 
from the path of agricultural progress — e.g., the peasants have to be 
provided wth capital on reasonable terms, the sources of supply 
of agricultural stock and machinery have to bo improved and 
widened, the organization for the purchase of agricultural requisites 
and for the sale of the produce has to be practically revolutionized, 
and, by no means the least formidable task of the State, the actual 
cultivator of the soil must be assured that he will retain a substantial 
portion of the additional income arising out of liis enhanced exertions. 

The various endeavours tliat are now being directed towards 
these subsidiary but vital problems connected with the improvement 
of Indian agriculture will be treated of separately in tlie hidiatmn, 
and need no furtlier reference here. TJie energies of tlie agi'icultural 
departments have been mainly and rightly tlevoted to the study 
and the solution of the first two problems mentioned above. 

Agriculture in India is to be distinguislied from that of western 
countries in that attention is dcvotcnl (dmost exedusively to the 
raising of crops, and not of animaLs for meat. Moreover, much the 
larger portion of the orqps is grown for the food and domestii; 
consumption of the cultivator and his own family. (Commercial 
crops, such as cotton, jute, sugartianc, hem]) and hax, oil-seeds 
and groundnut, are, however, assuming considerable importance, 
and one of the problems })efore the agricultural departments is to 
secure due attention to these non-food products wdtliout, in any way, 
diminishing the food supply of the population. With regard to food 
crops, “ improvement, without losing those qualities whicli meet 
the local taste, is the first problem. But it may be that there is an 
export demand. If the requirements of the local taste and export 
trade can be made to agree then the problem is enormously simpli- 
fied The problem, therefore, is to raise a crop of a quaUty 

which meets the demands of the export trade and at the same time 
satisfies the local taste.” The scientific officers of the departments, 
working on the basis of the statistical information that had been 
laboriously collected in the eighties and nineties of the last century, 
have enthusiastically taken up the investigation of the mafiy probleir s 
connected with the food and the commercial crops, and as will be 
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evident from a pWusal of the numerous technical publications of the 
department they have already achieved many notable successes. 

With regard to the popularization of the results and conclusions 
arrived at by scientific investigation, progress is not yet very wide, 
but the indications are full of promise. Tlie co-operative movement 
initiated about twelve years ago, simultaneously with the extension 
of the agricultural departments, was mainly intended to provide 
facilities for the supply of capital to the agriculturists. The move- 
ment has grown and developed much beyond the expectations of its 
founders. The agi’icultural departments have wisely resolved to. 
utilize the organization of the (io-operative societies for the dissemi- 
nation of agricultural knowledge in the (iountryside. Other agencies 
arc also being employed, e.//., pcrioduial shows and exhibitions, 
agricultural associations, the assistance of intelligent and public- 
spirited landholders, and a wide network of demonstration farms. 
With regard to these la.st-named institutions, the local Governments 
in India have already adopted the policy advocated by Mr. Hall 
for English agriendture : “ There would seem to be room for the 
introduction of a new type of instruction in business methods by 
the setting up ot demonstration farms run solely for profit, but 
which keep a strict set of accoimts and make public the costs and 
results of every part of their work. Such farms are particularly 
needed in districts where it is desirable to bring about a change in 
the current routine of farming.’" Lastly, there is the important 
question of agricultural education for the classes aiul the masses. 
This question is no less difficult and complex in India than it 
is in this country, and it has to be conceded that the policy of 
the Government of India in this matter is still in a state of flux. 
But that the problem is being diligently studied is clear from the 
conferences on the subject that were held last year, and are being 
held this sumiiier in India. It is to be hoped that a definite/ 
prog^ramme will now be formulated and actually adopted in practice, 
for, apart from the purely agricultural and economic significance of 
the question, it constitutes a very important element of the larger • 
aii4 hvore* general probltjm of education in India. 



THE ACTIOX OF COPPER ARSEVATE AND ARSEXIOl'S A('ll) 
ON srCrARi’ANK ROOTS.* 

The Burean of Sugar Expeiiniput Statioua has received the 
following report from the Entomologist (Mr. E. Jarvis) 

It is satisfactory to be able to state tliat experiments started 
at Gordonvale Laboratory last N’ovember, wuth the object of deter- 
mining the a(!tion of copper arsenate and arsenious acid on gi’owing 
roots of sugarcane, have yielded restilts of a most eiicoui aging nature, 
and are now far enough advanced to admit of ])ublu;ation of a few 
details regarding this research work. 

In the first test, with arsenate of copper, short “ sets ” of 
“ Badila ” cane having three buds were planted in common 8-iii. 
earthenware flower pots filled with coarsely sifted red volcanic soil. 
Pots Nos. 1 to 4 were iufectetl at the rate of 113 lb. of Paris Green 
per acre, the poison being mixed uniformly with the soil in pots 
Nos. 1 and 2, but buried in a horizontal layer a couple of inches 
below “ sets ” in Nos. 3 and 4. 

No. 5 was treated at the rate of 226 lb. of the arsenical prepa- 
ration per acre, thoroughly mixc<l with the soil ; while Nos. 6 and 7 
were imtreated controls. These *• sets,” which were plantetl on 
3rd October, sprouted together, all producing healt hy-looking 
shoots. Six weeks later, when the resultant plants were photo- 
graphed, the mean height of foliage in Nos. 1 and 2 was found to be 
16 in. ; in Nos. 3 and 4, 18 in. ; No. 6, 27 in. ; and in Nos. 0 and 7, 16 in. 

Nos. I to 6 had produced collectively eight shoots, and Nos. 0 
and 7 five shoots, the average height of foliage for the five treated 
pots being 10 in. as against 7‘50 in. for the two controls. 

This seems to indicate that cane plants may perhaps derive 
benefit from absorption by their roots of minute quantities of copper 
salts ; since it is a well known fact that, in many cases, we are able 
to artificially stimulate plant growth by an application t<f the soil 


• B«piint6d the Queensland AqncuUurtA Jmimal, Tol. VII, part 2. February 1017. 

( 145 ) 10 



146 


AORICOLTCKAL JOORNAt OR INDIA 


iXin, I 


of weak solutions of copper sulphate. In the above experiment 
aU seven pots received the same measured quantity of water, suffi- 
cient to nicely moisten but be wholly absorbed by the earth, thus 
precluding drainage and possible loss of fine particles of the soil or 
arsenic. Artificial manure, consisting of a little nitrogen and potash , 
was given at intervals in the water, each pot receiving exactly the 
same amount. 

The result conveyed by the foregoing figures merely confirms 
previous opinions with reference to Paris Green stated in last month’s 
report. 

The quantity per acre advocated in Bulletin No. 4 of this 
Bureau — in connection with cane grub control by means of poison 
baits — was only 8 lb., whereas it appears probable that at least 
226 lb. per acre can, if desired, be administered to the soil in this 
way withoiit causing injury to the cane. 

Other experiments with Paris Green yielded results practically 
identical with that given .above, so need not be referred to in detail. 
J may mention, however, that the cane growing in a number of 7-in. 
pots is higher at present in those treated with copper arsenate than in 
the controls, and finest of all in one containing cowpea leaves that had 
])een dusted witli the arsenical mixture at the rate of 113 lb. per acre. 

This experiment was started on the 1st November, and five 
weeks later (5th December), foliage in these ten pots averaged about 
18 in. in height. 

As regards the action of commercial white arsenic, cane “ sets ’’ 
ueie planted, on 4th October, in half-a-dozen 10-in. flower pots, 
and when photographed after a lapse of six weeks, the average 
height of cane leaves in those containing soil, infected at rates of from 
100 to 200 lb. of arsenious acid to the acre, was found to be 27‘80 in., 
while in a single pot, used as a control, the height was 26 in. All 
plants appeared equally healthy throughout the course of this 
experiment. Outdoor tests were limited to an appUcation of copper 
arsenate to the roots of two months old plant cane growing neat 
the laboratory, the poison being simply dusted over damp cowpea 
leav^, wluch were then buiied about 6 in. deep on each side of the 
stools and 8 m. from the centre of the row. Plants treated in this 
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way continued healthy and developed in a normal manner. Five 
weeks later, when the soil was examined, the treated coAvpea foliage 
was easily located owing to its conspicuous green hue, but had, of 
course, partially decayed. Tlxe rainfall experienced during the 
course of the above test was only 112 points, all of which fell on the 
7th instant, about a week after burial of the poisoned leaves. 

The primary emergence of our grey-back cockchafer was noted 
by Mr. J. Glarke, of Highleigh, on the 7th nistant, and at Meringa 
a week later. Several experimejits were initiated this month in 
order to determine approximately tl\e duration of the egg stage of 
albohirla under botli normal and adverse climatic conditions. 

On the 27th a collection of these beetles was procured from 
the former locality (Highleigh), and twenty female specimens 
confined separately in cages of damp soil. 

When examined after an interval of four days (twenty -three 
days after emergence), fourteen out of the twenty beetles had, 
between them, laid 318 eggs, and the remaining si.x were constructing 
earthen chambers in which to oviposit. 

Half-a-dozen females derived from tlie above-mentioned collec- 

A 

tion, but placed on the same date in cages containing dry soil, did not 
lay ; and ultimately, upon <lying, four of them were found by dis- 
section to contain eighty-four full-sized eggs fit for exclusion and 
varying in individuals from ten to thirty in number. The ovaries 
of the other two were small and apparently unfertile. 

We may, I think, reasonably assume from the foregoing evidence 
that the simultaneous desire to oviposit manifested by the former 
batch of twenty beetles was induced by the ideal conditions of 
soil-moisture artificially providetl for them; and, moreover, that 
the ovary in these insects had in most cases attained full develop- 
ment prior to the date of capture, but oviposition had been purposely 
postponed owing to abnormal dryness of the soil. 

It is hoped to deal more fully with this matter in a later report, 
but I may state that, apart from any scientific interest they may 
possess, these investigations have, up to the present, resulted in 
discoveries of more or less economic value in connection with the 
control of the egg stage of Lej^iota aJhoJnrta, 



TlfE IMPORTANCE OF SOIL VENTITATION.* 

A VERY instructive article on tliis subject appeared in' the 
Agricultural News, Barbados, of 2nd December, 191C. The writer 
points out that when considering the composition and structure o£ a 
fertile soil, we are apt to ovetlook the fact that air is a constituent 
part just as essential as water or plant nutrients. Air supply has 
never taken definite shape in soil science to tlxc extent water supply 
or plant-food has, and consequently, an important field of investi- 
gation appears to be practically untouched. It is true that drainage 
in relation to soil ventilation is appreciated, as well as methods of 
cultivation that go to produce a good tilth, but that does not teach 
us anything ; it gives us no definite clue as to what the roots of 
different crops require, or whether air supply might not be more 
scientifically adjusted to suit the roots of different crops and the 
beneficial bacteria that tunction under similar conditions in the soil. 
If, imder certain circumstances, it were found desirable, it should 
be quite practicable to supply the soil with air by more direct means 
than by cultivation and drainage just as we know it is practicable 
to supply the soil with plant -food in the form of chemicals instead 
of relyuig upon weathering and the decay of organic matter. These 
considerations suggest a new aspect of land culture, namely, 
constructive soil ventilation — a definite branch of agricultural 
engineering associated with drainage. 

(In 1908 a Bimdaberg sugar-planter spent a great deal of money 
in draining a large sugarcane field, and after the work was done, 
no rain came, and neighbouring planters laughed, for no water came 
through these drains, and they said he had wasted his money. But, 
as the cane grew, it was noticed that during all the dry weather t hat 
season, when everybi^y’s cane was drooping, and scarcely growing 

' ' I.. I . „ . I ^ 
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at all, the cane on this drained land kept on growing and the canes 
held up their light-green heads above all other canes in the district, 
and the crop was nearly double that on the other plantations, 
although there had been no rain ajid not a drop of water ran thrpugh 
the drains. The reason was that tlie moisture from below rose 
through the warm, well-aired loose .soil, .and the cane roots went down 
to meet it, and so they stood the dry weather and grew quickly. 

' —Editor, Q. A. J.) 

Before proceeding to enlarge upon thLs idea, it will be well to 
consider what evidence exists to justjt)’' it. 

The importance of soil ventiUtion h.is been brought out pro- 
minently by the observations of Howard in India. Ifc has pointed 
out that crops undoubtedly differ gieatly in the amount ot air their 
roots require. In India, tor example, giam requires a great deal 
ot air, and only a model ate amount of water. In some parts of the 
<*ountry, the conditions, both natmal and aitificial, are such that 
the roots get plenty of air. Here this jiaiticular crop thiives, but 
in other places, where, lor instance, iirigation conditions obtain, 
gram will not grow' siiccessluUy. Ifow'aid mamtains that the 
proper pi ©vision of air to the soil is all that is necessary for extending 
the cultivation of this usetul « rop. The facts are the same ui regard 
to the cultivation of indigo. This croj) is largely cultivated on the 
higher levels in rice-grow'ing distriits. The occasional flooding of 
these higher levels due to the rise of the rivers is the cause of the low 
yields obtained in India compared with those obtained under drier 
conditions in Java. 

The two crops just referred to aie of course leguminous, and the 
detrimental effect of insuilu lent air is partly due to the limited 
supply of nitrogen available for fixation by the nodules on the roots. 
But that is only paitly tlie leason; bad aeration has a general 
retarding influence upon root development. Howard has noticed 
this even in the case of wheat, which is a crop that can be successfully 
grown on every heavy land ; experiments conducted at Pusar show 
that the best-grown wheat can be raised only on soil that is well 
aerated. Lastly, rice, which grows in swamps, is unable to thrive 
without a supply of osyg^ for root development. This is obtained 
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thtough th© surface film of algss and other green organisms on these 
soils. Certain cultural operations after harvest also help to conserve 
a store of ojqrgen to the soil subsequent to the arrival of the rains. 

Other crops in other parts of the world are equally susceptible 
to anaerobic conditions in the soil. In regard to cotton, we know 
that this plant thrives best on soils of open texture, and that the 
principal cause of boll-shedding is root asphyxiation, proved by 
Balls in Egypt, and fully supported by observations in the West 
Indies. Cacao is extremely sensitive to clay. That may be because 
cacao is naturally a deep-rooting plant and the clay offers mechanical 
resistance to the extension ol the roots ; but it is also likely to be 
due to the fact that a clay soil contains less air than a light soil. It 
is not merely a clay sub-soil, but a clayey surface soil that has an 
adverse effect on the giowtb of cacao. 

Coconut trees are very sensitive to inadequate aeration. 
They will thrive only on land that is well drained either naturally 
or artificially. No harmful eftect is produced on the roots by the 
presence of water ; coconuts will thrive in saturated soil provided 
the water is continually moving. This is a very significant fact 
concerning the physiological importance of soil aeration. 

In view of all these facts, ivluch come within the range of obser- 
vation of the planter himself, it ivill be admitted that soil aeration 
demands greater attention than it has received. The significant 
fact is, that air is the limiting factor to the efli(*ieDcy ot water supply. 
Beyond a certain point, uatei is wasted in the soil if it is not aerated. 

Turning more particularly to the phy’siology of roots, it is 
very desirable to know more concerning their respiration. Kespi- 
ration has been studied almost exclusively in regard to the parts oi 
the plants above ground and the generalizations have been extended 
to apply to the roots. But it does not seem justifiable to assume 
that the mamier in rvhich roots breathe under the complex conditions, 
both ohemreal and physical, of soil environment is the same, and 
foUows the same laws as those parts of the plants exposed to the 
conparaHvely smqJe environment of the atmosphere. There is 
probably a differeru e m the rate of respiration of the roots of certain 
plants, and as alicady suggested in this article, the growth of certain 
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crops might be stimulatetl by the artificial introtUiction of air into 
the soil. 

Constructive soil vcntilatioji ius an cstublisheil brunch of agri- 
cultural engineering presupposes successful researches into the air 
requirements of roots and soil organisms. The desirable oon(Utioi).s 
in different cases having been determined, it sluuxld tlicn be possible 
tp establish them. 

The methods of effecting soil aeration artificially Avould come 
within the province of the engineer. J’ossilxly oxie method would 
be to lay down porous ventilation-jxipes through wjiich air could be 
introduced, if necessary, under pressure. In orchard cultivation 
vertical tubes might be introduced near the trees and air pum])ed 
down them periodh'dlly. In the light of soil aeration belter use 
might bo made of soil explosions with dynamite, to aerate clayey 
sub-soils especially. 

Investigation might show that an alteration in the percentage 
composition of the soil atmosphere would prove advantageous in 
some circumstances ; for e.vample, a high pro])ortion ot oxygen niight 
prove beneficial, or it» some cases the removal of an excess of cm bon 
dioxide. There is also the question of the possible value of intro- 
ducing gases other Ilian those that normally constitute tlie air of 
the soil. A matter lor speculation is whetlier liquid air could 
be usefully employed as a soil feitilizer. 

Fuially, more might be done to bring about a better state of 
aeration in certain (iiicuiustances by means of methods of culti- 
vation. The forking of oichard soils is still a matter ol some contro- 
versy, and the true value of this operation requires investigation. 
The ploughing ol the soil in liocouut plantations gives good results, 
but its relation to soil aeration is not generally recognized. 



HORSE-BBKElMNa IN INDIA. 


The worliVs wastage of horses, (hie to the present war, is foTcing 
the Governments of the various portions of our Empire to adopt 
measures m their respective coimtries for stimulating the production 
of horses of a suitable type and stamlard. 

A regular perusal of the lAve Stock Journal will afford very 
convincing proof of the keen and active interest which is being 
shown by all horse-lovers in the stimulation and improvement of the 
several breeds of liorscs foi wlxich Great Britain has long been 
renowned. Canswla, shortly before the outbreak of war, with great 
forethought hu<l leased at a nomimd rental a very large tract of land 
in its best horse-breeding distiict to a company tor the purpose of 
raising horses for the needs ot its om u and our home army. The 
Australian Commonwealth last vcai le.ilized the urgent necessity 
for action with a view' to increasing its output of horses of the right 
stamp for national needs. A conference, representative of all 
interests, w'as held in Melbourne last November, and the outcome of 
its deliberations Avas published in Indi.i early this year. 

Is not this the time for the Government of India to examine 
seriously the question of the supply of all horses for its military and 
economic needs, ai d to determine whether India cannot be rendered 
less dependent on importations to meet the needs tor such nwipia l g 
as this country is capable of producing ? 

It may with reason be argued that the Indian climate, conditions 
of soil, and want of cheap pasture lands militate against the economic 
breeding of horses and ponies of the stamp required for army pur- 
posea» and that, so long as Australia can supply our needs at a reason- 
able jilrioe, theie is no necessity to spend comparatively large sums 
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on what admittedly must be a more or less costly production. ^ 
long as the Australian supply is capable of meeting our demands 
and we enjoy the free and mihindered use of the intervening seas, 
these uguments have some weight. 

Insuring our Supply. 

Are we justified in anticipating that these favourable conditions 
will prevail in all future conflicts— or that our sea tra<le will not be 
even temporarily closed down while our Naval Forces arc contesting 
the control of the traffic ? There must indeed be very few, liow'ever 
sanguine, who woidd answer this questioji in the affirmative. 
Admitting, then, tliat tJiese risks are real and have to be imderwritten, 
we have to consider the cheapest form of insuranc-e. There are oidy 
two alternative methods of insuring oui- supply for war— (a) the 
maintenance in peace of a large reserve by importation, or (6) the 
fostering of a sufficient indigenous prwluctimi to meet the economic 
needs of the country and the army during peace, and thus through 
the civil reserve the larger; needs of tJic army during war. The 
former method, to adequately sjifeguard our probable wants in war, 
would, even if feasible, be very costly. The second alternative must 
in the long run be the cheaj)er and contribute materially to the 
economic well-being of the civil and agricultural popuhition- -to say 
nothing of the immeasurable boon which it will confer by making 
India independent, for its riding horses, of an oversea supply during 
hostilities, the effects of the earlier phases of which on our seaborne 
trade cannot with safety be foretold. 

Another very cogent reason lor not relying too much on impor- 
tation of riding horses from Australia is that its output of this class 
of horse has been declining to a dangerously low level if it is to meet 
its own needs and the needs of India. It has already failed to meet 
the full demands made on it from India diuing the past 18 months ; 
and if after the war a standing army of any size is to be maintained 
in Australia, and as is anticipated the export of mares from that 
county should be prohibited, the supply available for thitf country 
wilt W still further seriously restricted. 
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Indian Ponies. 

There is ample evidence that in past days India possessed 
several famous breeds of horses, each breed with marked charac- 
teristics and true to type. The majority of these breeds were of a 
small or pony type, famous for their powers of endurance under the 
most trying conditions, and much prized by their owners. Amongst 
these breeds, not only famous in the areas of their origin, and from 
which they generally took th.eir names, but almost throughout India, 
were the “ lleccanis,” “ Kathiawaris,” “ Marwaris, ’’ and in the 
Punjab the “ Dhanis,” I’nmol,'’ and “ Kajal.” Many of these 
breeds are known and remembered with respect by the older gene- 
ration of British Oflicer still serving in India, and at the present time 
would be welcomed in our fighting units and transport corps in 
India and Mcsojjotumia. 

Uj) to the latter ])art of the I8tli (icntury hardy horses were 
essential to the almost incessant internecine struggles between the 
various races and clans tluonghont India and to other needs of the 
country; hut from (hat time th.e progress of law and order, the 
development of irrigation canals, railway tiaffic, and motor-cars, 
have been (iontributory (anises to the decline of h.orse- breeding for 
economic purposes, and (he Government of India have during the 
past 1*20 odd years devoted certain sums annually to the production 
and improvement of hoi'ses, and to h.elp to keep th.e liorse-brceding 
industry alive for army. 


Government Action. 

The earliest action of Government in th.c production, or in 
encouraging the production, of horses in India dates back to some- 
where about the ) ear 1795 by the establishment of the Bengal Studs 
—notably at Pusa and Buxar— and since that year the methods 
adopted, the areas of operation, and the system of control and 
administration, have gone through many phases and modifications. 

, The class of stallions tried have included most specimens of the 
known light horse breeds of both the West and East— and the 
captious, destructive critic can doubtless point to many errors of 
judgment and management— but a careful examination of the more 
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recent methods of operation and control must carry the conviction 
that the present generation is profiting by the errors of the past, and 
that it could, provided more facilities are afforded, do much to 
remedy those errors. 


Errors in Breeding. 

The worst error in the opinion of a large scliool of men, who 
have devoted much time to the study of horse-breeding in many 
coimtries, is the too lavish use whwih lias been made of imported 
sires of Western breeds. These sires were introduced presumably 
with the object of increasing the size and substance of the stoidc up to 
the standard which Great Britain has cdiwiatcd her sons to deem 
the essentials of a good hunter or trooj) horse, but the great differ- 
ence between the climate and soils of Britain aiwl India seems to have 
been overlooked, and there is little doubt that the more important 
qualifications whiih arc absolutely necessary to endure the 
climatic conditions of this coimtry have been sacrificed for (he lesser 
advantage of mere size. , 

In the light of past exjioriments anil failures, many of those who 
are in a position to judge are of the opinion that better value for the 
money spent in the past on trying to improve horse.s by the infusion 
of Western blood could have been obtained in the improvement of 
pure indigenous bi eeds by t he process of selection. Tlie Ahmednagar 
Stud which is devoted to the production of stallions of pure Eastern 
breeds affords the strongest evidence of what can be done by selection 
and proper mating ; a visit to this Stud and an inspection of its 
pure Arab, Kathiawari, and Marwari stock would convince the most 
sceptical of the value to India of these breeds. 

A careful study of the operations of the “ Nagar ” Stud convinces 
the visitor that the Government ought to devise, with the co-opera- 
tion of the Turf Club, a scheme by which these attractive specimens 
of Eastern blood can prove their prowess on the turf — ^not in fiive 
furlong races carrying the metaphoric “postage stamps,” but 
at distances over miles, 9 stone 7 lb, to 10-7 on their 
backs. 
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We would then know that we are infusing into the future 
generation of potential troop horses the essential qualification of 
“ stamina.” 

Excoubaoino Bbeedinot. 

There is every evidence that the present tendency is to mitigate 
the errors of the past by encouraging a greater use of puie-bred 
Eastern sices, and in this connection the Western India Turf. Club 
is to be congratulated on its timely gift to Government of Rs. 30,000 
per annum for 5 years to be distributed in 200 premiums to the 
owners of brood marcs which fulfil certain conditions, the first of 
which is that tlicy must have at least one strain of Arab or Indian 
country-breil in the last two generations. The other conditions 
entail the marcs being up to a standard in girth, height, and shank 
measurements, which are considered necessary for tlxese mares when 
suitably mated to breed a cavalry lemount. The mares when 
awarded a premium must be in foal, or with foal at foot,, to a 
Government stallion. 

This form of encouragement is one tliat must have a very much 
more direct and early influence on horse-breeding than the offer 
of large prizes of the turf, wliich tend sometimes to produce mere 
galloping machines, often with exaggerated faults of conformation 
whicli preclude their subsequent use at the stud with any hope of 
producing horses for national purposes. 

It may be accepted as an axiom that certain climates and soils 
can best produce and carry a more or less defined stamp of horse, 
and any attempts at opposing these dictates of nature are bound 
to lead to failure and disappointment. 

The Best Horse fob India. 

The past history of the indigenous breeds of India and experi- 
ments during the last 100 years go to prove that the conditions of 
; oUmate and soil in India are suited only to the smaller types of hard, 
wiry horses, and not to the larger types that are produced in north - 
, western countries. These small types can, without sacrifice of the 
; essential ohara^teris^cs, be improved almost without limit by the 
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process of selection and up to say 16-1 in height, and would probably 
prove themselves to be superior, for campaigning in a hard country, 
to horses of a larger and often leggier type. 

Any measures of an adequate nature must entail a very consi- 
derably laiger expenditure than has ever hitherto been devoted to 
the encouragement of horse and pony breeding in India -that is 
if it is ever to be self-dependent for its horse supply- and the present 
affords a very opportune time to the turf clubs, local administrations, 
and all lovers of horses for patriotic co-operation vith Government 
in the furtherance of this very important national jnirpose. 



RURAL SCIENCE, 1N(M"DTN(t SCHOOL-GARDENINCr.* 


BY 

R. N. SHERIDAN. 


In view of tlie opinion expressed, at the Agricultural 
Education Conference lield last year at Simla, that information 
about what is being <loiic in other countries regarding agricultural 
education, be made a feature of the Journal, the following inter- 
esting article has been reproduced. — [Editor.] 

Definition of a School-Garden. 

A school-garden may be roughly defined as any place near, 
or attaclied to, a school in which the })upils are taught to grow and 
care for plants. It may bo only a few yards in extent, or it may 
cover quarter of an ac.re or more. Its si^e is less important than the 
nature of the work done. In it the pupils learn how to grow plants, 
to take an active interest in their surroundings, and to become 
more familiar with what is going on in the plant world. It will 
easily be seen that the s(;Iiool-garden is practically useful in any 
rural district, but its true educational value must not be under- 
estimated nor overlooked. Tlic pupils are taught not merely how 
to work land. They are taught to observe and to think, to use 
their hands, eyes, and mind in conjunction. Concrete facts are 
presented, and the pupils are taught to think in realities and not 
in symbols. Real objects and visible changes are considered in the 
school-garden where the plants arc seen and the processes of growth 
observed from week to week. 

• Reprinted fro.n; the JourwU of the Department of Agriculture and Technical Jnetruelion 
far Irdandf tqI. XV JI, no. 2. 
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Evolution of the School-Garden. 

About the year 1696 a German monk disoerned the educational 
value of a garden attaolied to his orphanage, but it was many years 
later before ideas as to the utility of gardening in this connection 
for children received much consideration. However, ab(mt the 
beginning of the nineteenth century gardens and small farms were 
set apart for the instructioji of the younger workmen and sons of 
labourers on several large estates. Out of tliis j)racti(!e grew nrany 
farm and agricultural scliools in wliich (iourses of study wore given 
to the children of farmers and labourers. Gradually a belief arose 
that something sliould be done for tlie cliildren of rural scliools in 
the way of definite instruction with a bias towards matters ])ertaining 
to rural life. The i-easons were not educational but c(tonomi(i, and 
were intended to encourage the young to take an interest, in their 
.surroundings and to check the emigration from the (iountry to the 
(iity. 

About 1820 several German States intioduitcd the culture of 
fruits and vegetables into rural schools. In the year 1869 it was 
required in Austria and Sweden that, wherever practicabhs, gardens 
should be attached to rural schools. During later years France, 
Russia, Bwitzerland, England, t^wtland, America, and Canada 
followed the lead in recognizing school-gardening in the curriculum 
of their elementary schools. In the case of Belgium, courses in 
hortuiulture were made conqiuLsory in her elementary schools. 

School-Garde NINO in Ireland. 

For many years past a certain amount of instruction has been 
given in various schools throughout Ireland, and in County Limerick 
an endowment scheme existed, anil still exists, by means of which 
grants are given to enable teachers to provide tools and appliances 
for garden work. Each year the school-gardens in the county are 
inspected and prizes awarded for the best kept gardens. The work 
done in some schools was, however, of a somewhat desultory nature 
and of comparatively little educational value to the pupils who 
did not receive a sufficient amount of practice in the variou^cultural 
operations. 
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About the year 1909 the present scheme of Bural Soieiuie, 
including school-gardening, was introduced, and a fair amount of 
progress has been made with it. Its aims are to awaken in the 
children an intelligent and living interest in the district immediately 
surrounding their homes and to teach them to understand the princi- 
ples of plant growth and their application to agriculture and 
horticultiire. The child begins by studying the life of a plant, its 
various fimc.tional activities, its relation to soil, water, air, light, 
and other factors that help or hinder it in its growth towards 
maturity. This is accomplished by direct observation anu actual 
experiment on tlic part of the pupil who then, in -he garden, 
applies the knowledge acquired to practice of simple observations, 
such as seed-sowing, planting, watering, etc. In addition, practice 
is obtained in the care and use of tools and in the preparation and 
working of soil for plants. 

Later the pupils becoine acquainted with the physical features 
of the district and distribatiou of humaj activities depending on 
such features, and liaving acquired a knowledge of the life-history 
of the plant, they proceed to study its environment and become 
more familiar with external factors, such as weather, soil, etc., which 
influence the growth of plants. 

i he following figures show the progress made in school-gardening 
in England and Scotland, wnei e the scheme is worked on somewhat 
different lines to those adopt- d m Ireland. In Great Britain more 
attention is paid to the actual raisin" of crops than to the utility 
of the subject as an instrument of educational value in rural 
schools. 


1909-10 

19I0.U 

1011-12 

1912- 13 

1913- *I4 


1 

England 

Soot 

Schools 

Pupils 

Schools 

1,816 

a3,i95 

50 

2,176 

39,531 

140 

?,616 

45,479 

260 

i 

50.917 

380 

3,011 

56,037 

497 


Pupils 

940 

2,578 

4,401 

ejsoo 

0,187 


. It will be ’seen that school-gardening has made rapid progress 
p. these two .coimtaies. In Engliind, in 1902, there were 387 school- 
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gardens where instruction was given to 4,357 pupils. In 1916 there 
were over 3,100 school-gardens in operation ovit of a total of 19,000 
public elementary schools. 

In Wales, for the year 1913-14, there were 213 .srhool-gardens, 
in which 3,719 pupils received instruction. 

In 1912 there were 70 school-gardens in Ireland in which about 
1,200 pupils received instruction. The number of scliool-gardens 
in operation has now increased to 120 in the present year, and the 
total number of pupils receiving instruction is about 2,600. 

School-gardening may be made the basis of ^ national system 
of agricultural and horticultural education ; and in this country, 
where very many of the cliildren receive their only education 
at a National School, it should be made an integral part of tlie 
curriculum in rtrral schools. 


11 



AN EXPERIMENT IN RURAL BIAS IN A SECONDARY SCHOOL.* 


The Boys’ Intermediate School at Welshpool afEords an inter- 
esting example of an experiment in rural bias in a Welsh Interme- 
diate School. Recognizing that agriculture was the main industry 
of the neighbourhood, the Governors, with the concurrence of the 
Board of Education, decided some years ago to introduce into the 
curriculum of the school a marked agricultural bias. A special 
grant from the Board of Education was promised, and the Governors 
arranged a course that was designed to prepare an intending farmer 
for farm Ufe, for an Agricultural College, or for a University College, 
while at the same time affording a suitable preparation for other 
professions, such as the medical, legal, ministerial, and scholastic. 

For the agricultural bias the school was well selected. It is 
situated between lowland and highland farms ; three kinds of sheep 
(Shropshire, Kerry, and Welsh) are seen around it ; the country is 
sympathetic, and the interest of the Elementary Schools is easily 
aroused so as to produce active support and preparation. Markets 
and most agricultural operations also are within reach of the school 
which possesses a special agricultural room for experiments, a garden, 
and agricultural plots. 

It can be said that the agriculture taught is in itself an 
awakening a, id inspiring part of a good general education ; the 
interest and intelligence evoked have an appreciable effect on the 
mastering of other subjects. But the extension of an agricultural 
bias to the older subjects of the curriculum has a still wider effect. 

The bias is most apparent on the science side of the school. 
Chemistry becomes the main subject and has outdoor as well as 
indoPr laboratories, but Physios is also taught. Botany becomes 

•Extracted from 'ihf^Seport of (he Board of Education under the WeMi Intermediate 
Education Act, 1S89. tot ihc year 1016. 
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largely agricultural, and to a slight extent medicinal. Geography 
taught in the modern way has a bios that Ls very useful to 
agriculture. The boys bring anj'tliing that attra(?t.s them in field, 
lane, or hedgerow into the school for discussion and explanation. 
Mathenratics takes a bias that makes the subject interesting even to 
the unimaginative. Manual work is given the right suggestion. 

Welshpool children learn languages with more difficulty than 
children in some other parts of Wales. The new bias will bring life 
into the learning of languages. In Kngllsb, well-written books 
describing nature and wild life can take the place of some of the 
fiction now' read. In Welsh, the most beautiful lyriii in a modern 
language of lyric* is a description of the life of a shepherd on the 
Berwyn ; one of the most terse and picturos(pic prose romances is a 
minute de.scnption by a practical faimcr of life on an upland 
Montgomervshiie farm. In Latin, the boys were interested m the 
descriptions and praise of country lite in the Georgies. History 
ceased to be an uninteiesting collection oi polit ical facts ; its economic 
aspect, from the Welsh ('istercians to the development of iiKMlern 
sea power, made it what it c.an be, the most interesting subject in 
the ouniculum. 

The expel iment has now been completed anil has well served 
its purpose. It was tried under very favourable conditions: the 
Governors w'ere sympathetic ; the Headmaster threw his whole 
energy into the attempt ; the teachers of other subjects readily 
intioduced a bias that made each subject appeal more directly to 
their pupils. It has demonstrated that a bias is a help to an efficient 
general education, and not a hindrance. The lessons to be learnt 
from it are now made available for, and should be taken to heart in, 
every school in rural Walea in which the curriculum is not that best 
adapted to the future needs of the pupils. Especially should they 
encourage the Governors and teachers of schools in the industrial 
districts, where the attempt has not already been made, to find a 
bias that will make education more useful and more interesting, 
and thereby more efficient. 



INDIAN COTTON COMMITTEE. 

The Government of India, in the Revenue and Agriculture 
Dopartmenl, issued the following Resolution on 27th September, 
1917: - 

“The question of extending ihc oultiva'^ion of long-stapled 
cotton in India is one which has frequently eng.rgod the attention of 
the Government cf India. It has again lieen brought into sjiecial 
prominoiuje us the lesult of recent investigations hy the Board of 
Trade wrhich have 8ho\vn the importance m finpeml interests of 
inorca.sing the pioduction of this class of cotton within the Empire. 
The Government of India consider it desirable that Inditi should 
oo-operato in the solution of this problem, and they believe that the 
inteTehts of this country in the matter will bo found to coincide with 
those of liancashite. It has repeatedly been urged by manufac- 
turers m India that it is of even greater importance to them than 
to manufacturers elsewhere, that sufficient cotton of long staple 
should be forthcoming in this country, and that the extension of the 
growth of improved cotton would react most favoiurably on the 
manufacturuig industry. Tliere are certam areas in which there is 
reason to believe that long-staple cotton will give a sufficiently large 
yield to enable it to be grown at a profit. Here the problem is one 
mainly of organization. In other areas, which include the majority 
o! the cotton-growing tracts in India, a type of cotton combining 
yield and quality in sufficient degree to enable it to compete 
BueeessfuUy witlv the prevailing short-staple types does not appear to 
have beyi as yet evolved and the question of research will enter 
lugdy into the solution of thq problem. An extension of the 
ijjlpcowlb of long-staple cotton in tiie above two oases wouldi in all 
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probability, prove of great benefit to the cultivators owing to the 
bij^er prices which long-staple cotton conunands, provided that 
the full benefit of these prices can be secured to them by improve- 
ments in the system of marketing and by the prevention of the 
harmful practices of adulteration and damping which have done 
so much in the past to lower tlte reputation of Indian cotton. In 
these circumstances the Government of India have decided that the 
possibihtics of extending the growth of long-stapled cotton in India 
should be investigated by a Committee constituted as follows : — 

J. Maokenna, Esq., C.I.E., I.C.S., Agri- 
cultural Adviser to the Government 
of India . . . . . . President. 

F. Hodgkinson, Esq., Member of the' 

Council of the British Cotton Grovr- 
ing Association 

N. N. Wadia, Esq., Member cf the Com- 
mittee and ex-Cliairman, Bombay • 

Millowneis’ Association 

G. S, Henderson, Efeq., Officiating ^Members. 

Imperial Agriculturist . . . . 

W. Roberts, Esq., Prmoipal and Profes- j 
sor of Agriculture, Lyallpur Agri- 
culture College 

H. F. Ashton, Esq., Executive Engineer, 

Punjab 

F. Noyce, Esq., I.C.S. . . . . Secretary. 

“The Committee will examine the work which has been 
in the various provinces of India in the establishment of long-stapieu 
cottons. It will report regarding the possibility of the extension 
of any methods which have led to success. It will investigate the 
causes of failure where this has occurred, and, if it finds that the 
failure has been due to agricrdtural, irrigational, or economic causes 
at to administrative difficulties, will propose appropriate remedies. 
It will cany out a detailed study of local conditions in each cotton- 
growing tract and will enquire into the possibility of improving 
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existing methods of ginning and marketing and also of preventing 
adulteration and mixing. It will further report on the possibility 
of improving the accuracy of the cotton forecasts and generally of 
making the statistical information published by Government of 
greater utility to the cotton trade. Finally, it will submit recom- 
mendations in regard to the staff required and the organization 
necessary for the development of the cultivation of long-stapled 
cottons in tracts which it considers suitable for that purpose. 

“ Tiie Committee will assemble at Jjyallpur on the 8th October, 
1917, and will tour in such parts of India as it may consider necessary. 
The Govenunent of fndia trust that Ijocal Governments and 
Administrations will afford the Committee all the assistance it may 
require and will comply with any request for information and advice 
which it may address to them.” 


The Committee toured fiom 8th October to 26th November in the 
Punjab, (Sind, the United Provinces, the Central Ih’ovinces, and Central 
fndia. TJie toUowing is the second half of the tour programme 


Lahore 

Lyallpiu: 

Karachi 

Mirputkhas 

Bombay 

Alimedabad 

Viramgam 

Barla 

Surat 

Navsari 

Dharw'ut 

Hubli 

Gadag 

Nandyal 

Guntui 

Madias 

SHkidura 

Virudupati 


January 7th — 10th. 

January 11th— 15th. 

January 17th— 21st. 

January 22nd— 24th. 

January 26th — February 3rd. 
February 4th— 8th. 

February 9th and 10th. 
February 11th. 

February 12th— 14th. 
February 15th. 

February 17th and 18th. 
February 19th and 20th. 
February 21st and 22nd. 
February 23rd and 24th. 
February 25th and 26th. 
February 27th— March 4th. 
>Iarch 5th— 7th. 

March 8tb and 9tb. 
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Tuticorir . . . . Match 10th— 13tb. 

Coimbatore . . . . March 14th— 17th. 

A visit to Hyderabad may be necessary. — [Editor.] 

« 

* * 

AMERICAN COTTON IN THE PUNJAE 

In my note in the July (1917) issue of this Journal the area 
under American Cotton in the Punjab was estimated at 200,000 
acres. This estimate was based on sales of seed. More information 
being available, the area was returned at 213,000 acres in August. 
Figures obtained for all areas froni the Irrigation Department, at 
the time of writing (October 4), liowcver, e.xcccd the original estimate 
of the Agrusultural Department in March whi<jh was for a sown area 
of 250,000 acres. 

The total area now returned is as follows : — 



Acres 

Lower Chenab Canal 

137.200 

Lower Bari Doab Canal 

81.137 

Lower Jhelum Canal 

3S,202 

Upper Chenab Canal 

7,779 

Upper Bari Doab Canal 

2,000 

Other areaa 

1,000 


Total 204,917 


The heavy rains at the end of September caiised much damage 
to flowers which would have become bolls and would be ready for 
picking by early December. Damage is estimated at 4 annas in the 
rupee. If the weather in October and November is favourable, 
a yield of 5 1 to 6 maunds per acre may be anticipated. Pickings 
wiU start about October 10th at Montgomery and October 16th at 
Lyallpur. The higher area now returned compensates somewhat 
for the damage caused by rains a)id wind. The condition of the 
crop up to September 10th indicated a heavy yield of 7j maunds. — 
[W. Boberts.] 

# 

« « 

WILUNODON DAIRY HERD SALE. 

At Ganeshkhind, Poona, on the 20th September, a very suc- 
cessful sale of surplus stock belonging to H. E. Lord Wfllingdon’s 
herd of HaTschi milk cattle was carried through. 



1^8 .AOKlOOIiTUUAli JOUKKAl. OF INDIA [tilt, t 

The following were put up for auction ; — 

4 cows, 

6 yearling and 6-quarter bulls, 

7 yearling and 2-year heifers, 

a total of 17 head which realized Rs. 5,281, giving the splendid 
average of Rs. 310 per head. 

The best price obtained w'as Rs. 500 for the heifer Yuvrani 
bought by the Chief of Dhrangadhra (Kathiawar). Yuvrani’s dam 
gave over 4,000 lb. of milk. Two of the yearling bulls got 
Rs. 350 apiece. 

Tliese results must be very encouraging to His Excellency the 
Governor of Bombay whose strenuous efforts to awaken public 
interest in breeding pedigree cattle are obviously meeting with 
success. At the sale it was interesting to see a good turn-out of 
Indian Chiefs. -[G. S. Henderson.] 

* 

* * 

RESULTS OF BERSEEM CULTIVATION OH SOME DAIRY FARMS. 

The following summary of the results of cultivation of berseem 
on the several military farms in the 3rd Lahore Division, during 
the past season, furnished by the Director of those farms will be 
read with interest 

Ambala, IJ acres, sown in samly loam, from 10th to 29th 
November, irrigated with well water (Persian wheel) and top-dressed 
between cuttings, yielded hve cuttings and produced 94,655 lb. of 
green fodder, jui average of 789 maunds per acre. 

{NtOe. This is the first trial of berseem cultivation on this farm. ) 

Ferozkpur, 4 acres, sown in September on loam soil, top-dressed 
with town rubbwh and irrigated with well water (Persian wheel), 
yielded six cuttings and produced 172,155 lb. of green fodder, an 
average of 637 maunds per acre. 

{NoU. The first cutting was spoilt by weeds.) 

JuLLUNDUR, 6 J acres, were sown in October ; 3^ acres on sandy 
^m previously down to grass and unmanured, and 2 acres on 
m^ur^* loam, inoculated. .Roth plots were irrigated with well 
water (Persian wheel). The former yielded in five cuttings 
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1<^,339 lb. (366 maoxids per aore), and the latter 139,007 lb. in 
five cuttings or 868 maunds per aore ; a total yield of 241,346 Ib.^ 
green fodder, or an average of 646 maunds per aore. 

{Note. The crop on the 3^ acres of new land suffered from 
frost, but was saved by premature cutting and a top-dressing 
of stable litter.) 

Multan, 10^ acres, sown in October on a loam soil heavily 
top-dressed with old stable litter and inoculated, and irrigated with 
well water (Persian wheel), yielded five cuttings and produced 
508,107 lb. of green fodder, an average of 606 maunds per acre. 

Lahore Cantonment, 36.^ acres, sown in October, with chiefly 
home-savei seed, on loam soil immanurcd and irrigated with canal 
water direct flow, yielded six cuttings and produced 1,595,355 lb. of 
green fodder, averaging 545 maunds per acre. 

{Note. 12 acres were only cut three times and left for seed 
estimated to yield about 3 maunds per acre. Irrigation was very 
intermittent.) 

The following is an abstract of the above operations : - 


Station 

! Area cultivated 
{ in acres 

Out-turn in lb. 

Avoiage per 
acre in maunds 

Ambala ... 

. 1 u 

94,055 

789 

Foroseour 

Jiillundur 

4 

172,165 

! 5;i7 

5| 

241,346 

546 

Multan .. 

10^ 

608,107 

406 

Lahore Cantonment 

36J 

1,595,356 

545 

Total 

58 

i 

2,611,618 

— — 

! 662 • 


* Total averitga 


The total yield is equivalent to 1,166 tons of green fodder, 
averaging 20 tons per acre. — [G. S. Henderson.] 

* 

* * 

PECULIAR lONERAL REQUIREMENTS OF CROPS. 

There is a prevalent idea that particular plants may require 
relatively large quantities of comparatively rare elementary subs- 
tances without which they cannot grow healthily, and that this 
may in part explain the restricted local occurrence of certain species 
Mid the restriction of certain crops to certain areas. 
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If this be so it is possible that liability of a crop to disease in 
any particular place, by indicating deficiency of some essential 
element, may be turned to account as a means of ascertaining such 
peculiar requirements of crops. 

An effort in this direction was made on the Ranchi Farm during 
the recent monsoon, and though no result was obtained, the publi- 
cation of this note may leatl to suggestions for improvement of the 
method, which is probably defective. 

Groundnuts on the Ranchi Farm have for the last two years 
been so severely attacked by fimgus diseases, even on new land, 
that the crop has been reduced to less than half of the normal. In 
order to as(!ertain whether this failure were due to deficiency of 
some element in the soil, the ashes of such a weight of leaves, stalks, 
and nuts as would normally grow on a certain area were mixed 
with water and applied to one-tenth of that area. Tlie residue was 
treated with excess of sulphurMs acid and applied to another tenth. 
The treatisd i'reas were just sis diseased as the rest of the crop.— 
[A. C. Dobbs.] 

* 

*■ ,* 

THE FIVE MOST PROMISING BREEDS OP MILCH CATTLE 
AND TWO BREEDS OP BUFFALOS IN INDIA. 

The five best breeils of milch cows in India\are : — 

Breed 

1. Sindi 

2. Sanbiwul 

3. Hansi or HanHi IliHsar 

4. Glr 

5. OnRole 

1. biluli cattle, in cojunion with most breeds, \<lo best in their 
own locality, but they have been exported as far lafidd as Poona 
and do well Many are sent to Bombay annuall/ 

2. Sanhiwal cattle have spread all over Northe'rn India in the 
Military Farms Department, and do well in most plaW- 

,3. The Hansi docs not bear removal from it^ own district 
so well as those above mentioned, and although 
Cawnpore and Allahabad, it deteriorates rapidly 
and Calcutta. 


it^does well in 
i» Jubbulpore 


Sind, more especially in Karachi District. 
Montgomery District of tli)P Punjab. 

Hissar District of the PunjA^< 

The Gir Hills of KathiawarA 
Southern India, Madras PresAfi* ncy. 
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This breed appears luisuitablc for huniid climates. 

4. Gir cattle are fouiid in Bombay in considerable numbers, 
and appear to do well in moist climates. They have not been 
tried on a large scale in the Farms Department. 

6. Ongole cattle have not to my knowledge been exported to 
any extent, and they are known only in iSouthern India. 

Buffalos. The premier breed ol butfalos in India is the Delhi 
or Murrah breed. This animal has been transported successfully 
all over India, though it uiuloubtetlly exc.eLs in the southern part 
of the Punjab. 

Another breed of buffalos which is well known is the Surti 
breed from Gujarat. This breed does well in Bombay but lias not 
done so well in Poona. It appears that a hot plains district suits 
this breed best. Indeed, experience seems to indicate that buffalos 
thrive best in hot dry plaiJcs. For e,vample, these animals do 
excellently in the hot rainless distrhds of Sind, but very indifferently 
in the humid districts of Bengal. — [«/oMr/ifd of Dairying and Dairy 
Farming in India, July 1917.] 

* 

Ik Ik 

ELECTRIC FARMING AND SOME RESULTS. 

The great water-power imdertakings in India, sucJi as the 
Bombay hyilro-electric schemes, the Cauvery, and the Kashmir- 
Jhelum schemes, udll have a considerable beaiing upon industrial 
development, and it will be of gi'eat interest to tliose engaged in 
agrarian pursuits to study the possible benefits of clieap eler^tric 
power on farms and plantations. Electricity is becoming a very 
important factor in our industries, and its ajiplication to the greatest 
one of all will be of widespread interest ever in tliis ancient land 
with its hoary agricultural methods. The British Development 
Commissioners obtained, some time ago, a grant from the Home 
Treasury, and have recently taken over Huntington Court Farm, 
neM Hereford, for the purpose of thoroughly testing the use of 
electricity as an aid to food production. The idea is to discharge 
electricity from a system of thin wire spread over the areas to be 
treated. The wire network is supported on insulators connected 
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to poles \nth a span of thirty feet or so, between every two supports, 
and is high enough to enable farming operations to be carried on 
without interference with the apparatus. A high-tension alter- 
nating supply of electricity is used, and this, together with a small 
transformer of valves for rectifying, and an automatic time-switch 
for controlling, forms a system less costly than any previously in use. 
Moreover, it is so laid down as to be practically “ fool-proof.” The 
current consumption is not great, and the anticipated increased 
yield per acre of spring wheat, barley, oats, clover, and certain root 
crops will be eagerly welcomed. The use of electricity in British 
agriculture has aroused much interest in scientific farming circles 
for the last fifteen years, and this latest action of the Government 
is distinctly helpful. So far back as the seventies of the last century. 
Professor Lemstrum of Stocldiolm noticed that plants seemed to 
thrive better as the result of the electrification of the air around 
them. Since then it has been repeatedly proved, especially on 
farms fitted up with the Lodge-Newman apparatus, that cereal 
crops are markedly increased in yield. 

The ratio of increase is even greater in the case of vegetables, 
potatoes, and artichokes growing to a great size without their edible 
qualities being at all impaired. In Germany where the use of 
electricity in agriculture has also been introduced in the hope of 
securing a greater food-supply, it has been found that in dry weather 
the electrical discharge does not benefit the crops, so spraying with 
electrified water has been tried. So far as British agriculture is 
concerned, the Development Commissioners have set out to give 
the project a fair trial for a period of not less than three years, and, 
in addition to employing the highest experts in electricity and 
farming, are obtaining the supervision of the Board of Inventions 
and Research. 

As to the results of electrifying crops, the Britbh Board of 
Agriculture has published in its Journal a report of a valuable experi- 
ment in electric farming which was carried out at Lincluden Mam a 
Dumfries, dming the year 1916. An acre of suitable ground 

witt oats was subjocted to electric txeatment for eight hundred 
during season ; an equal acreage in other 



MOTES 


173 


poitions of tlie same large field, also sown with oats, was not so 
treated. When the crops were gathered in, it was {o\md tliat the 
yield of grain from the electrified area was 40 per cent, larger than 
that from the imelectrified portions, while the yield of straw was 
88 pet cent, larger. At the prices current when the crop was reaped 
the increased value works out at six pounds seven shillings per acre, 
thus providing an ample margin of profit after due allownnro is made 
for the cost of the current used, which, at the rate of a penny per 
Board of Trade unit, would amount to about eleven shillings. 
Oertain observations made at Lincluden Mains would also appear 
to indicate that the benefit of an electric discharge is not confined 
to the first year, but may extend to a second year at least. Thus 
a field which had been electrically treated in 1916 produec<l a much 
heavier crop of clover in 1916 than a similar field wliieli had not 
been so treated. If further observation and experiments show that, 
in addition to an immediate increase of the treated crop, the electric 
discharge may also benefit a succeeding (,rop, it is obvious that the 
agricultural value of the process is very much enlianced.— [Indian 
Industries and Power, vol. XIV, no. 12, August 1917.] 

>ic 

9k A 

COTTON-SEED OIL INDUSTRY. 

At a meeting of the Yorkshire Section of the Textile Institute, 
Mr. C. W. Leather read a paper on the utilization of waste products, 
covering many different substances which had previously been 
regarded as worthless. Referring to cotton-seed oil industry he 
said : — 

“ There has been a great revolution within late years in the 
utilization of the cotton-seed, obtaining most valuable commercial 
by-products which at one time w^ere allowed to go to waste with 
the seed in the form of manure. Cotton-seed was garbage in 1860, 
a fertilizer in 1870, a cattle food in 1880, and a table food and many 
other things in 1890. The manufacture of cotton-seed oil and all 
of its resultant by-products furnishes one of the best examples of 
the development of a business based upon the utilization of a waste 
product. One of the principal uses of cotton-seed oil is the manu- 
facture of compound — a mixture of lard, oleo stearine, and refined 
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cotton-seed oil, making a most palatable *and economical food. 
Another product of cotton-seed oil — white cottolene — ^is a mixture 
of oleo stearine and cotton-seed oil. This product marks, perhaps, 
the highest development of cotton oil as a food product. Cotton 
oil is also used in the making of salad oils, packing sardines in the 
oleomargarine industry for miners’ and cathedral lamps, tempering 
oils, oils for heavy tool-cutting machines and for mixing with putty. 
The cheapness of cotton-oil, compared with other fats, as well as 
its excellent soap-making properties, has caused it to be largely 
used by soap-makers in America. Cotton-seed oil is used to-day 
to a great extent by bakers. It is also used as a substitute for 
olive oil. Chemists and physicians now recognize cotton oil as a 
high-class food product. —[The Indian Textile Journal, May 1917.] 

* « 

COTTON RESEARCH. 

The decision of a great Inncashire firm to set aside £10,000 
a year for five years for the purposes of scientific rescjirch and 
education is quite the most robust evidence of faith thus far noted. 
The Tootal Broadhurst Lee Company’s example necessarily makes 
a mark upon the minds of other leaders in the cotton industry, and 
it should dispose finally of parsimonious promptings or ot incli- 
nations to half-do the work. The business of raising a fund foi 
cotton research has begun, and the progranmie mapped out for the 
Research Association includes four piincipal heads : the collation of 
reports upon the scientific work already done, the foimding “ some- 
where in the British Empire ” of a cotton-growing experimental 
station, the establishment of laboratories for research into manu- 
facturing processes by men borrowed from other institutions for 
the purpose, and the foundation of a separate research institute 
with its own staff ot experts. The scheme conflicts with the opinion 
of those who hold that the universities are the proper custodians of 
applied as of pure science and the natural guardians of scientific 
industry. The scheme. seexQS to provide for the employment of 
assistantcT of university trainii^, and for the occasional services of 
members of university sta|b. * Upon these terms the relations between 
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institutes controlled by traders and universities under other control 
may be both intimate and fruitful. The more heavily that 
manufacturers finance research the more probable it is that they will 
wish to retain its administration in industrial hands . — [Journal of 
the BoycA Society of Arts, datetl 31st August, 1917.] 

* 

* * 

COTTON CULTIVATION IN CHINA. 

The London and China Telegraph draws attention to a ])amphlet 
dealing ivith the (piestion of cotton cultivation in China, published 
by the North China Daily Nows and Herald, Ltd., tihanghai. Tn 
this the question of cotton <ndtivation in China is dealt with in a 
very compact and convenient form. It will jirobably surpiise 
many people to learn that China ranks tliird among the cotton- 
producing countries of the world. Tlie average ciop of America 
is betw'een thirteen and fourteen million bales, that of India about 
four million bales, and that of China is conservatively estimated to 
be in the neighbourhood of two million bales. Unfortunately there 
are no statistics concerning the itotton grown in China, so that no 
positive statement can be made as to the acreage under cotton 
cultivation. In the usual Chinese fashion tliere seems to be no 
order or system. Cotton is planted, say, in a given district, then 
beairs, then cotton again, and so on ; but the estimate of production 
given above is thought to be nearly correct. As the writer of the 
pamphlet says, if any real effort is to be made to better the quality 
of Chinese cotton and to increase the yield per acre, it will not only 
be interesting but moat important to know, first of all, tlie approxi- 
mate acreage now under cultivation. Such figures, he suggests, 
could be obtained by the Chinese Depaitraerd of Commerce, or 
Agriculture, were those departments of the Government induced 
to take an interest in the matter, as the information could be got 
by means of reports from the various lekin and tax ofiSccs throu^out 
the country. That China could be made the leading cotton-producing 
counti^ of the world is, he says, no wild statement. Experim'ents 
made in the vicinity of Shanghai during tbe past few years show 
that the yidd per acre can easily be increased threefold simply by 
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selecting seed, by prepaiing the land in advance of planting, by the 
use of bean and other fertilizers within the means and reach of all 
Chinese farmers, and by properly weeding and catmg for the plant 
from planting time until the plant has matured. The yield per. 
acre could be trebled under ordinary scientific cultivation, and 
there is practically no limit to the extent to which the acreage 
might be increased. 

What is needed is Government action. The author makes 
suggestions as to what direction it should take. He sMes tha^t 
by using the services of trained cotton experts, and by the wise 
expenditure of money, the Chinese Government could greatly 
improve the quality and quantity of Chinese cotton, thereby 
emiching the country and the people and benefiting greatly the cotton 
industry as a whole. This could be done by the establishment of 
Government experimental farms in the various cotton-giowing 
districts of China. By experimental culture and the adoption of 
plant selection and seed selection, by experimenting with ferti- 
lizers, it could be determined which particular plant is best suited 
to a particular locality— details we need not dwell upon. Although 
it may be too much to expect that the Government would do so 
from the very beginning, to carry out the work thoroughly would 
mean the openmg of experimental farms, each of about 10 acres 
(60 mow), at ten or twelve centra, but if a start were made with 
half that number much good work could be done. The farms 
should all be linked together under one system with one head in 
control, a foreign chief cotton expert, who would have full charge 
of a cotton culture »',epartment of the Department of Agriculture. 
Every other cotton-growmg country in the world hiis its experi- 
mental farms, and China to-day stands alone as the one country 
that does nothing towards bettering the quality cr increasing the 
yield of its cotton. Theie is reason to believe, however, that the 
Government is alive to the importance of the matter. Since last 
year an American cotton specialist was engaged by the Ministiy of 
Agriculture to start , an .experimental cotton culture farm. This, 
at any rate, is a beginning,’ ))ut how far he has proceeded with hjs 
vrork is not yet knowp. As the author/of the pamphlet observes, 
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vdietber the desired end \nll be attained depends maob on the 
authority given him. If be is given a free hand it is safe to state 
that some worth-while things will be done ; but if he is liandicappod, 
.as foreign emplo}’ees of the Government usually arc, with no real 
authority of his own, the outcome is entirely problematical. — 

[Journal of tJie Royal Socieiy of Arts, dated Slst Augiist, 1917.] 

* 

* * 

SERVICES RENDERED BT BIRDS TO AGRICULTURE. 

In the Revue Sdentifiqm for July 14-21, 1917, M. Andr^ Godard 
directs attention to the iniportant services rendered by birds to 
agriculture. The depredations of insects on cultivated crops, 
both at home and abroad, he points out, are so serious that it is 
weU that we should realize their extent and the good that is done 
by truly insectivorous species of wild birds. The opinions of many 
authorities are quoted, and figures given in support of their various 
statements, which show that enormous numbers of insects, insect 
larvje, and eggs are annually destroyed by binls, which, if permitted 
to live, would make profitable cultivation impossible. M. Godard 
is of opinion that although, many species may appear to bo injurious, 
they are reaUy beneficial when tlie nature and quantity of their food 
are carefully considered. He seems to reg^ the situation as one 
in which we must be content to put up ^vith a small amount of 
damage by birds or absolute disaster due to injurious insects. Whilst 
fully agreeing with all the author claims for the truly insectivorous 
species, we must differ from him in regarding the damage done as 
small, and bearing in mind that tlie tridy injurious species are 
comparatively few in number, we think that agriculture will best 
benefit by the elicitation of a thorough and detailed knowledge of their 
fftflding habits and the nature of their food throughout the whole of 
the year, and the enactment of wise measures for the destruction 
of such species as are known to be too plentiful. We believe that 
in France, as in Great Britain, many of the insectivorous species 
of wild birds have sufifeied owing to the unrestricted mcrease of the 
commoner and injurious species, and the situation is one that will 
not improve by neglect or by the shutting of one’s eyes to the actual 
faots.-^lVfl#ufe, dated 9th August, 1917.] 
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A MODEL VILLAGE CO-OPERATIVE SOCIETT. 

In the beginning of 1910, one or two members of the Secants 
of India Society selected Hadapsar village, some eight or nine miles 
outside Poona, to start a co-operative credit society for the benefit 
of the poor agriculturists. The original number of villagers at the 
time of registration of the society slowly grew to 30 ; and to-day 
it stands at 161. The members come from all the sections of the 
village community, and the society is thus truly representative 
of the various interests residing in the village. The society 
commenced its operations in April 1910, with the members’ capital 
of roughly Rs. 2,500, supplemented by a Government loan of 
Rs. 2,000. The by-Ian’s allowed, during the first year, borrowing 
by the society to the extent of Rs. 8,000, and an individual member 
could be given a loan up to Rs. 300 only on personal security. 
To-day the society is authorized to borrow up to Rs. 1,25,000 and 
can give to an individual meml)er a loan of Rs. 2,000 purely on 
personal security. The society ])aid interest at the rate of 6 per cent, 
during the first ye^r on deposits fixed for one year. Now it has 
been able to bring it dowi to 6| per cent, on fixed deposits for one 
year, 6 per cent, is allowed on those fixed for two years, and 6j per 
cent, on sums that are fixed for three years and upwards. Loans 
are given to members at 9§ per cent, or half a pice per rupee per 
month, while some of the poorer members Avere paying interest to 
their money-lenders at 18 percent, on the security of land and the 
crop. During the first year the amount collected by way of deposits 
from members and outsiders amounted to Rs. 7,449. How far 
the society has been able to win the confidence of its members and 
the general public can be well gauged from the fact that the deposits 
received by the society last year amounted to Rs. 47,393, which 
sum is distributed as follows : Rs. 13,203 from men-members ; 
Rs. 3,410 from rvomen-members ; Rs. 8,177 from male non-members 
in the village ; Rs. 5,487 women non-members in the same village ; 
and, Rs. 17,116 from outsiders. 

W'bwiert's The reserve fund during the seven 

years of transactions amounts to Rs. 11,620, and including this - 
and other items such asd^osits, entrance fees, gifts, etc., otc., the 
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society has at its disposal to-day a capital of over Bs. 1,00,000. An 
interesting feature of these deposits is to be noted in the fact tiiat 
about one-fourth of these comes from women including outsiders. 
An educational fund collected mostly by members for the purpose 
of affording greater educational facilities to the children of the 
villagers has been deposited and it now amounts to over Bs. 2,000. 
Even buried money amormtuig to nearly Es. 4,000 has been 
unearthed by the society. Nearly as much interest as was earnctl 
by the society, during the first four years of its existence, was earned 
by it during the last year only. A sum of Bs. 24,650 has been 
procured so far, as interest by the society ; on this basis it can be 
roughly estimated tliat the net gain to the members effected in 
respect of payment of interest can be roughly put at Bs. 26,000, 
and including other charges which every borrower has to pay in 
various shapes, it may be even put at nearly Bs. 60,000. 

In all these transactions there has been no loss of a single 
rupee, members being as a rule prompt in their payments. Mo>st 
of the loans are short-term, for 12 months ; m a few cases the 
term of loan is extended to 20 months when the crop of sugarcane 
of a particular kind is delayed. Thus the working of the society 
has been extremely satisfactory ; and so far there have been no suits 
in court'. Members generally borrow for productive purposes, 
money being applied to agricultural needs, such as manure, seed, 
buUocks, agricultural implements, land improvements, fodder, 
water-tax, land-tax, sinking of new wells and repairing old ones. 
The members of the society own nearly half the sugarcane area of 
the village. Improved methods of agricultiue arc being steadily 
introduced. Supply of capital at a low' rate of interest has also 
^ven an impetus to the improvement of agriculture. The area 
under sugarcane has increased, and 40 acres of these are cultivated 
according to the methods adopted by Government at the Manjari 
Farm. Ammonium sulphate, which the people had never heard of 
before, is now used to the extent of Bs. 2,000 nearly per year. Over 
60 ploug^a of the modem type have been bought by the yllagers, 
and 10 new wells have been sunk. The work of the society has 
been done at a considerably low cost, the amount spent last year 
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waa leas than Rs. 200, and tht. included the secretaries* pay, contin- 
gencies, etc., while the total turn-over was Rs. 1,59,700. 

Lord WiUingdon’s appreciation. Speaking at the sev^th 
annual meeting of so useful an institution, His Excellency Lord 
Willingdon said that co-operation was the corner-stone of agriculture 
and he ^v^shed to see as many agfricultural co-operative credit 
societies established in India as possible. The Hadapsar Co-operative 
Credit Society was one of the model societies of this presidency. 
There was one point that had struck him rather forcibly, 
and that was the reference to the desire for litigation inherent in 
the people. As he saw it in the presidency, that desire had been 
followed by tragic and serious consequences, and he was delighted 
to find that through the work of their society they had reduced 
litigation. They had introduced a spirit of honest rivalry and, as 
it seemed to him, had fostered in their midst a spirit of co-operation 
and self-help. He congratulated them on what they had done. 
His Excellency wished at that stage to give exj.ression to the obligation 
he felt himself under, to the selflese work and untiring energy 
displayed by the members of the Servants of India Society. To 
him it seemed as if the Servants of India Society, of which 
Mr. Devdhar was a senior member, was never weary of well-doing for 
the benefit of the people of India. They must bear in niind the 
fact that if they inshed to raise the people of India to a higher plane, 
they must do whatever lay in their power to better their condition. 
Unless they coidd infuse a brighter atmosphere into the homes'of 
the people of Lidia, unless they could help to render those homes 
more happy, and healthier than they were, they could not expect 
to uplift the people of the country. It was for this reason he was 
80 pleased to be there that evening. They had started in a very small 
way as a co-operative credit society, but, as he understood, they 
had branched out. They now owned their own oil-engine and 
crusher, and he believed he had now to open the machine fos 
exudhing oilcake. 

ffis. Excellency hoped that responsible persons would come 
focwi^ to take a real and particular interest in agiicultuxid 
co-operation. If they oo^d get up such a spirit tlixon^^otti 



N0TI8 


18 t 


lengt'b aud breadth of India they would do an inmiense amount of good. 
Politioal reforms would come, personally he wanted them to come, 
but unless they raised up a class of citizens capable of giving sound 
advice to the people of this country, their work would not be well 
done. His Excellency was perfectly confident that as the society 
had done so well in the past it would bo equally successful in the 

future. — [Comnwrix, dated 4th October, 1917.J 

* 

IMPORTANT INDUSTRIAL PROJECT. 

Messrs. Tata and Sons have, I understand, decided to open 
a margarine factory at EmakuLam, in the Cochin State, with the 
respectable capital of about a quarter of a crore of rupees. The 
Cochin Durbar lias not only promised the gift of a site, but also 
other help. Coconut is one of tl)e prmcipal agiicultural 
products of the West Coast, especially of that region known as 
Kerala, which ccmprises Bdtish Malabar, Cocliin, and Travancore. 
The great bulk of this inoduce is expoited to foreign markets, 
especially Europe, either in the form of dessicated nuts or in tlie 
shape of oil extracted from it. Pumck, which is the refuse left, 
is also C3q)0rted largely to the Continent. The oil aird dessicated 
nuts are converted into margarine and soap, aird the oilcake is used 
for cattle food. There are a number of oil-mill concerns working 
in Cochiir, Calicut, Ponnani, AUcppey, Quilon, Trivaiulmm, and 
Shertally. The mills are all worked liy power, and total well into 
foirr figures, but the expressers are mostly ol the rotary type and 
bimilar to the country chicks. The larger corcerrs are mostly 
owned by the capitalists from Bonibay, and the trade, as it stands, 
is in a fl.ourishing condition. Messrs. Tata and Sons’ endeavour to 
treat the raw material and export the manufactured product is 
certainly to be commended, but if the effect of it will be to destroy 
competition and thus conduce to the idtimate reduction in the price 
of the raw product, the Malabar protluccr will not have much to be 
thankful for. There is, however, no room for despair on this head, 
because if, along with the manufactiue of margarine, a coconut 
jrain.and fibre factory is also starteil for dcahng with cocoilut husk, 
,tbe combined concern can pay an excellent dividend even after 
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paying a higher price for the raw material than what the mar^t 
values of coconuts were before the war. — [Commerce, dated 4th 
October, 1017.3 

* 

« « 

MALARIA AND AGRICULTURE. 

A NATIONAL institute is to be established in Italy having for 
its objects the investigation of the relations between malaria and 
agricultuTe, the study of the direct and indirect causes of the 
unhealtbiness of malarial districts, and the organization of a 
campaign against those causes. — [Natwre, dated 4th October, 1917.] 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


Dr. W. H. Harrisok, Agricultural CLemist, Ulnilras, has been 
appointed Imperial Agricult urul Chemist, Pusa. lie took over 
charge on the 10th November, 1917. 

♦ 

♦ * 

The designation of Imperial Bacteriologist, Muktesar liabora- 
tory, is changed to Director an<l First Bacteriologist, Muktesar 
Laboratory. 

* 

* * 

Mr. a. W. Shilston, M.R.C.V.S., returned from military duty 
and assumed charge of the post of Second Bacteriologist, Muktesar 
Laboratory, on 9th October, 1917. 

* 

* >|! 

Lieut. E. C. Bowes, Army Veteiuuiry Corps (Special Reserve), 
has been appointed to officiate as Pathologist, Muktesar Laboratory, 
with eliect from 9tli October, 1917. 

♦ 

* * 

The services of Mr. 8. E. Andrews, Engineer, Muktesar 
Tjaboratory, were placed at the disjtosal of the Riiilway Boanl, for a 

period of two weeks, with effect from the 12th October, 1917. 

♦ 

Mr. D. ,T. Chadwick, I.C.S., who has been appointed the 
first Indian Trade Commissionei in London, assumed charge of 

his duties on the forenoon of tiie 8tb October, 1917. 

* 

* * 

M. R. Ry. M. R. Ramaswami Sivan, Avargal, Senior Assistant 
in Chemistry, Madras, has been appointed to act as Government 
Agricultural Chemist in jdace of Dr. W. H. Harrison appointed 
Imperial Agricultural Chemist. 

( 188 ) 
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The Hon’ble Mir. U. P. Keatinge, C.I^., I.C.S., Director of 
Agricultiue and of Co-operative Societies, Bombay Presidency, 

was granted privilege leave for one month from 1st October, 1917. . 

* 

♦ ♦ 

Dr. Harold H. Mann, Principal, Agricultural College, Poona, 
was apiwinted to act as Director of Agriculture and Co-operative 
Societies, vice the Hon’ble Mr. G. F. Keatinge on leave. 

Mr. J. B. Knioht, M.Sc., Professor of Agriculture, Agricultural 
College, Poona, held charge as Principal in addition to his own 
duties, vice l)i. Harold H. ]\Iann acting as Director of Agriculture 
and Co-operative Societies. 

* 

id * 

Mr. T. F. Main, Deputy Director of Agriculture in Sind, has 
been granted three months’ privilege leave with efiect from the 
6th October, 1917. 


* 

* * 

Dr. W. Burns, Economic Botanist, Bombay, has been trans- 
ferred to the Indian Army Reserve of Officers as a Lieutenant 
and attached to the 114th Mahrattas. 

**# 

Mr. S. L. .lijREKAR, B.A., Assistant Professor of Mycology 
at the Agricultural College, Poona, has been appointed to act as 
Economic Botanist to the Govenmicnt of Bombay, vice Dr. W. Burns, 
permitted to join the Indian Army Reserve of Officers. 

Id 

* ♦ 

Mr. G. S. Kulkarni, L. Ag., Assistant Mycologist under 
the l^ononuc Botanist to the Ciovernment of Bombay, has been 
appointed to act as Assistant Professor of Mycology at the Agricultural 
College, Poona, vice Mr. g. L. Ajrekar appointed to act as Economic 


♦ 

♦ * 


B. C. Burt, B.^., Deputy Director of Agriculture, United 
Provmoes, is^ccd on special duty under the Munitions Board of 
the Umted Provinces. 



l>BK80i(AL NOTBS 


185 


Pandit Nand Eishorb Sharma, Divisional Superinteudeut of 
Agriculture, Central Circle, United Piovinces, lias boon appointed 
to officiate as Deputy Director of Agricidtmc, Central Circle, 

Catvnpore, vice Mr. B. C. Burt on special duty. 

* 

♦ ♦ 

Mr. P. H. Vick, Agricultural Engineer, Cawnpore, was granted 
privilege leave for five weelcs, with effect from tlie 1211i September, 

1917. 

w 

* * 

Mr. a. W. P'RaMANTLE, Special Officer in charge of Ravine 
Reclamation, U. P., has been granted e.\lraordinarv leave witboiit 
allowances for one month in contuniation of that already granted 
to him. 

♦ He 

Dr. R. J. D. Oraham, Economic Botanist . Central Pi ovinces, has 
been appointed a Second-Lieutenant and posted for duly under the 

Deputy Director of Agriculture, Mesopidamia K.xjieditioiiary P’orcc. 

* 

« * 

Mr. C. P. JIavadas, M-A., B.Sc., wJio lias been apiioinled to the 
Indian Agricultural Service on probation by the Gomnment of 
India, is appointed to be Assistant Directoi of Agriculture and 

posted to the Southern Circle, Central Provinces. 

* 

Ht He 

Mr. R. Branford, M.R.C.V.S., l.C.V.I)., Superintoudent of the 
Goverraneot Cattle Farm, Hissar, is posted to Jllssar, from 2nd 
August, 1917, on return from leave, relieving Caiilain R. Morris who 
reverted to his substantive appointment of Deputy Superintendent, 

Government Cattle Farm, Hissar, on the same day. 

♦ 

Hi Hi 

Mr. a. C. Dobbs, B.A., Deputy Director of Agriculture, Chota 
Nagpur Circle, was granted privilege leave for fourteen days from the 
15th November, 1917. 

* 

♦ ♦ 

Mr. B. a. Coluns, I.C.S., Registrar cf Co-operative Soeikies, 
Bihar and Orissa, is appointed Controller of Munitions, Bihar and 
Orissa Circle, under the Indian Munitions Board in addition to his 
otheE duties. 
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The services of Temporary Captain 6. C. Sherrard, Supply and 
Transport Corps, formerly Deputy Director of Agriculture, Bihar 
and Orissa, have been brought to the notice of the Wat Office by 
tbe late Sir Stanley Maude, Commander-iu-Chief, Mesopotamia 

Eapeditionaiy Force, as deserving of special mention. 

* 

* * 

The Bengal Piovincial Co-operative Conference at its last 
sitting recommended that power should be given to co-operative 
societies to bring non-transfeiable occupancy holdings to tale for 
debts payable by members. It is imderstood that the question of 
the transferability of occupancy holdings will shortly be taken up 
by the Local Govermuent who have appointed a Committee to deal 
with it in all its aspects. 

♦ 

At the instance of the Government of His Hi ghnoss the Maharaja 
of Mysore, a Conference to consider questions coimected with 
the “spike” disease of sandal wood, which is responsible for an 
nrmual loss of Rs. 6 lakhs to the State, was held in Bangalore from 
the 4th to the 6th October, 1917. The Conference was presided 
over by Dr. Coleman, Director of Agriculture, Mysore, and tbe 
Governments of India, Madras, Coorg, and Mysore were all repre- 
sented. Tbe object, of the Conference was to establish a certain 
amount of co-ordination among the various workers on the “ spike ” 
disease. 

* 

* * 

With a view to prevent the spread within the State of any plant 
disease the Mysore Legislative Council passed on 30th September 
last a Destructive Insects and Pests Act which empowers Government 
to declare any specifietl area or locality to be an infected area in 
respect of a certain crop and to order seizures, inspection, 
disinfection or destruction of any crop in an infected area 
or of crops in contact or proximity thereto. Provision has 
been made for compensating tbe owners of crops destroyed 
by order, where the crbp^ so destroyed are not themselves infected. 
A breach of a rule under the Regulation makes tbe offender on 
oonviotion by a Magistrate liable to a fine not exceeding Rs. SOOt 
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The Magistrate has, however, been given tJie disoretion of discharging 
a first offender with a warning. The Regulation has received the 
assent of the Maharaja. 

* 

« * 

WAB SERVICES OP OFFICERS OF AaRlCULTDBAL AND VETERINARY 

DEPARTMENTS. 

The following is the list of officers of the Agricultural and 
Veterinary Departments who have been or are on war service : — 

Imperial Department of Agriculture in India. 

Messrs. J. Walter Leather and J. H. Walton, and 8 Indian 
assistants. 

Imperial Bacteriological Laboratory, Muktesar. 

Drs. R. V. Norris and G. H. K. Macalistor, and Mr. A. W. 
Sbilston. 

Provincial Departments of Agriculture. 

Bengal . . Messrs. K. McLean, P. J. Kerr, and A. D. 

MacGregor, 10 Veterinary Assistants, 
and 1 Laboratory Assistant of the Bengal 
Veterinary College. 

Bihar and Orissa Messrs. E. J. Woodhoiise, N. S. McGowan, 

and G. C. Sberrard, and 3 Veterinary 
Assistants. 

United Provinces Dr. A. E. Parr, Messrs. G. Clarke, W. N. 

Harvey, R. D. Fordham, W. S. Braith, 
and T. S. Davies, and 17 Veterinary 
Assistants. 

Punjab .. Messrs. H. Southern, H. E. Cross, 

D. Meadows, and W. A. Pool, and 2 
Veterinary Inspectors and 38 Veterinary 
Assistants. 

Bombay Messrs. T. Gilbert, W. Burns, Ef S. 

Farbrother, and K. Hewlett, ' and 12 
Veterinary Assistants. 
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Madras . . 


Central Provinces 


Assam . . 

Burma . . 

N.-W. P. Province 


Messrs. E. Ballard and Boger Thomas 
(Cotton Work in Mesopotamia), and 1 
Veterinaiy Inspector and 6 Veterinary 
Assistants. 

Dr. E. J. D. Graham, Messrs. J. H. Eitchie 
and F. J. Plymen, and 3 Veterinary 
Inspectors and 16 Veterinary Assistants. 

Mr. A. G. Birt, and 7 Veterinary Assistants. 

Colonel G. H. Evans, Major T. Eennie, and 
Mr. C. J. N. Cameron. 

7 Veterinary Assistants. 


Tlie following officers have been appointed as Eecruiting 
Officers or their services have been placed at the disposal cf the 
Indian Munitions Board: — 

Hon. Mr. C. A. H. Townsend, Diiector of Agriculture, Punjab. 
Ml. C. G. Lcftwi(ih, Director of Agriculture, C. P. 

Mr. B. C. Burt, l)e})uty Director of Agriculture, U. P, 

Mr. G, Evans, Deputy Director of Agiiculture, C. P. 


TENTH MEETING OF THE KOARD OF AORIOULTUBB IN INDIA. 

The Tenth Meeting of the Board of Agriculture in India was 
held in the Council Hall at Poona from the 10th to 15th Decem- 
ber, 1917. It was attended by 90 members and visitors. His 
Excellency Lord Willingdon, Governor of Bombay, juesided over 
the opening meeting which was also addressed by the Hon’ble Sir 
Claude Hill, Membei ih charge of the Eevenue and Agriculture 
Department of the Government of India. A full account of the 
meeting, together with a ph.otograph of the Board, will appear in 
the April Number of the Journal. 





Note on Cattle in the Bombay Presidency.— By the llon’ble IVIr. 
G. F. Keatinge, (M,K., r.(\S., Director of Agriculture, 
Bombay. Bulletin No. 85 of the Dojiartment of Agriculture, 
Bombay. lh*ice As. 11 or 1.?. 

Mr. Keatinge has nritten a veiy painstaking account of tlio 
cattle found in Bombay. Tlie rejxnf. deals witli the general and 
economic considerations <»f the question of cattle and cattle breeding, 
and is well worth the (aveful study of .iny one interested in tliis 
most important agricultural question. The subjecd is dealt with 
under the following heads : -Distrut cattle censuses for tlic years 
1886 to 1911 : a note on tlie principal breeds of cattle and their 
breeding grounds ; a general acijount of the conditions luulcr wliich 
cattle are bred : a detailed account of tlie luecding grounds 
and conditions : fodder : breeding : economic aide of the question ; 
milk and meat : general recommendations. 

There are also some very good maps accompanying the report, 
which add greatly to the clearness of the subject matter. The 
tracts where the different breeds are found arc marked on those 
maps ; though, of course, it is to be understood that in many places 
the different breeds so overlap that it is impossible to say <lefinitely 
where one begins and the other ends. — [G. S. H.] 

* 

* * 

The Fruit Garden in India (in English and Urdu). — By Babu Cuatea Sen 
Dioambbi, Head Clerk, Government Botanical (Ardens* 
Saharanpur. Printed at the Mufid>i>Am Press. Price B. 1-8. 
This book deals with the culture of common fruit trees in the 
plains as well as on the hills, and contains general information and 

( 189 ) 
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instructions on the following points : — (1) How to lay out a fruit 
garden ; (2) Seasons of fruiting : Suitability of soil ; (3) Time and 
Method of Planting ; (4) Planting distance ; (5) Preparation of 
ground ; (6) Manuring ; (7) Pruning ; (8) Watering ; (9) Propa- 
gation ; and (10) How to improve fruit trees that yield unsatis- 
factorily or show stunted growth. 

Tliougb the information contained in the book is scrappy and* 
there are many inaccuracies in printing, we think that this bi- 
lingual 'publication has filled a distinct want and should prove of 
some value to those interested in the cultivation of fruit trees, 
especially in Upper India, and to those in charge of District Board 
gardens and nurseries. -[Editor.] 





NOT ENOUGH TO EAT? 


To THE Editor, 


The AffricuUural Journal of India. 


Sir, 

TJie article entitled " Not Enough to Eat ? ” in your October 
issue was perhaps reprinted from the liidiamnn in order to invile 
comment. 

To say that at any given moment tliere are some people in the 
world who have not enough to eat, and to ask what would happen 
if this were true of everybody is to suggest an impossible contrast. 
An “ Old Settlement Officer ” must bo aware that even before the 
war and in England not only some people, but a very large pro- 
portion of the population was habitually underfeil, and no probable 
shortage of food production can cause more than a moderate increase 
in the proportion of imdorfefl throughout the world, while many 
will continiie to eat too much. 

It is in fact primarily a question of <listribution, and if the 
British Glovemment is not already alive to the necessity of devoting 
almost the whole of its energies immediately after the war to the 
increased production of shipping, an “ Old Settlement Officer ” will, no 
doubt, urge it upon them both as an obvious use for the enormous 
amount of labour and machinery now employed in making munitions, 
etc., and with a view to cheapening footl in Europe, assisting emi- 
gration, and generally accelerating the establishment of new normal 
conditiems. 


( ) 
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It is no doubt ri^t tliat the question of food supplies should be 
urged upon the Government of India, but the specific remedy 
suggested is hardly worthy of an “ Old Settlement Officer,” who 
must be aware that the direct method of increasing the acreage of 
food grains is not the best method of increasing the food supphj. 

To begin with, such an arbitrary disturbance of systems of culti- 
vation Mould upset the distribution of labour over the agricultural 
year and cause bad cultivation and a decrease in total output. Then 
agaui “ food giniits ” are not necessarily or even obviously the most 
economical food crops. 

One of the best methods of meeting such a crisis as is anti" 
cipated, \vould be to increase the consumption of animal food in 
Europe by liigli feeding of the avaikble livestock — the females for 
milk ])coduction and the males for early fattening. Such high 
feeding can I)e most economically contrived by supplementing the 
by-inoducts of food growing at liome with the by-products of two 
of the great gr()u])s of ('.rops gronm in India for export — cotton and 
oilseeils. The value of the best oilcakes in England is normally 
about the same as that of wheat, while oil in the form of margarine 
Ls about three times as valuable as wheat as a human food, so that 
tlie substitution of ndieat for oilseeds in the limited shipping space 
available would liardly be economical. 

The exf)oi‘t of oilseeds will in fact meet two of the most urgent 
food requirements of Europe without upsetting the really very 
delicate equilibrium of the Indian cultivator’s economy. 

As regards cotton, it is not suggested that the production of 
cotton seed shoidd be increased, but the substitution of food grains 
for cotton in pure cotton tracts Mould probably lesult in little, if 
Ri^y, increase ui tlie net food supply, and would mean an enormous 
loss to the cultivator. 

What does really seem to be required is an all-round intensi- 
fication of production in India such as can be best effected by the 
raising of prices of agricultural exports at the earliest possible 
moment. If shipping be not available early in 1918, something 
might be done by buying up oilseeds and wheat immediately after 
harvest, from .lanuary to May, ox by encouraging reasonable 
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speculation in. these commodities at that time, so as to ensure that the 
cultivator would realize the demand in time to make his own arrange- 
ments for increasing their acreage before the monsoon. 

Some systenr of publishing cuixent market prices throughout 
the monsoon might also be developed, so tliat wlicn the time 
comes, the cultivator may decide whether wheat or oilseeds, which 
to some extent compete in Northern India for the same land, will 
pay him best. 

Yoius faithfully, 
Groundnuts. 

October 19, 1917, 
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1. Wallis Hoaie’s Veterinary Therapeutics. A Guide to the 

Treatment of Disease in Domestic Animals. New (Third) 
Edition. Pp. xxiv + 943. Price 18s. net. 

2. Hutyra and Marek’s Special Pathology and Therapeutics of 

the Diseases of Domestic Animals. Second Edition. 
Pp. xxxiv+2321. With Coloured Plates and 438 Illustra- 
tions in the text. Complete in two volumes. Price £3 10s. 
net. 

3. Chemistry in tlie Service of Man, by Professor A. Findlay. 

Second Edition. Pp. xv -|- 272. (London : Longmans & Co.) 
Price 6s. net. 

4. Technical Handbook of Oils, Fats and Waxes, by P. J. Fryer 

and F. E. Weston. Vol. I. — Chemical and General. 
Pp. X -k 279 xxxvi Plates. (Cambridge University Press.) 
Price 9s. net. 

6. On Growth and Form, by D’Arcy Wentworth Thompson. 
Pp. XV 4- 793. (Cambridge University Press.) Price 
218. net. 

6. Principles of Plant-Teratology, by W. C. Worsdell. Vol. II. 

Pp. xvi + 296 -f Plates 26 -53. (liondon ; The Ray Society.) 
Price 26s. net. 

7. Plants Poisonous to Live-stock. Pp. vi -f 119. (Cambridge 

University Press.) Price 6s. net. 

8. The Theory and Use of Indicators : An Account of the Chemical 

Equilibria of xVcids, Alkalies, and Indicators in Aqueous 
Solution, with applications, by Dr. E. B. R. Prideaux. 
Pp. yii -l~375. ’(i^^'don; Constable & Co., Ltd.) Price 
12s. Qd. net. 
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9. The Nutrition of Farm Animals, by Henry P. Atmsby. 
Pp. xvii + 743. (London: Macmillan & Co., Ltd.) 

Price 11s. net. 

10. Compo&ition and Nutritive Value of Feeding Stuffs, by 

T. B. Wood. (Cambridge University Press.) Price Is. net. 

11. Begional Veterinary Siu’gery and Operative Technique, by Jno. 

A. W. Dollar, M.R.C.V.S. Pp. 1115 + 584 blocks. (Edinburgh : 
David Douglas.) Price 26s. net. 

12. The Anatomy of the Horse : A Dissection Guide, by Sir Joint 

M’Fodyean. Second Edition ; conipletoly revised. (Lojidon 
an<l liklinburgh : W. & A. K. Johnston, Ltd.) Price £l 4s. 

13. Microscopic Analysis of Cattle-foods, by T. N. Morris. 

Pp. viii + 74. (Cambrklge University Press.) Price 2s. net. 

14. Farm Forestry, by Prof. J. A. Ferguson. Pj). viii + 241. 

(New York : J. Wiley and Sons, Lie. ; London : Cha])man 
and Hall, Ltd.) Price Gs. net. 

15. Soil Conditions and Plant Growth, by Edward J. Russell, I). S(t. 

(Loud.), Director of 'the Rothamsted Experimental Station. 
Third Edition ; Revised and Eidargcd. (London : Jiong- 
mans. Green & Co.) Price Gs. Gd. net, 

16. Manual of Fruit Diseases, by L. K. Hosier and H. H. 

Whctzel. (London: Macmillan & Co.) thrice 8s. 6d. net. 

17. Name this Flower : A simple way of finding out the names of 

conimon plants rvithout any previous knowledge of Botany, 
by Prof. G. Bonnier. Pp. xii + 331 + I’lates 64. (London . 
J. M. Dent and Sons, Ltd.) Price 6s. net. 

The following publications have bce}i issued by the Imperial 
Department of Agriculture in India since oiu last issue : — 

Memoirs. 

1. On a Collection of SpLecoidea sent by the Agricultural 
Research Institute, Pusa, Bihar, by Rowland E. Turner, 
P.Z.S., F.E.S. (Ent. Series, Vol. V, No. 4.) Price As. 12 
01 la. 
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2. The Vitality of the Rinderpest Virus outside the Animal 
Body under Natural Conditions, by A. W. Shilston, 
M.R.C.V.S. (Vet. Series, Vol. Ill, No. 1.) Price As. ,12 
or Is. 

BtUlelins. 

1. The Composition of some Indian Feeding Stufis, hy 
Jatindra Nath Sen, M.A., P.C.S. (Bull. No. 70.). Price 
As. 10 or Is. 

2. Water Hyacinth (Eichornia crassifes ) ; Its Value as a 
Fertilizer, by E. S. Finlow, B.Sc., F.I.C., and K. McLean, 
B.Sc. (Bull No. 71.) Piicc As. 5 or Qd. 

3. A Note on Jhooling in Camels, by H. E. Cross, M.R.C.V.S., 
D.V.H., A.Sc. (Bull. No. 72.) Price As. 2 or 3d. 

4. New Agricultural Implements for India, by G. S. 
Henderson, N.U.A., N.D.D. (Bull. No. 73.) Price 
As. 3 or 4d. 

5. Experiments with Emulsions for Protecting Camels against 

the Attacks of Blood-sucking flies, by H. E. Cross, 
M.R.C.V.S., D.V.H., A.So. (Bull. No. 76.) Price 

As. 2 or 3d. 

Reports. 

1. Proceedings of the Mycological Conference held at Pusa 
on the 5th February, 1917, and following days. Price 
As. 2 or 3d. 

2. Scientific Reports of the Agricultural Research Institute, 
Pusa viucluding the Report of the Imperial Cotton 
Specialist). Price As. 9 or lOd. 
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number of wells, and also to the more economical distribution of 
canal water, “ the net annual addition to the subsoil water 
supply is now considerably less than it was 20 years ago, and 
he concludes from this “ that there is a permanent tendency 
towards a fall in tlie subsoil water level.” 

Finally, he suggests certain possible remedies or palliatives to 
counteract this tendency. A permanent fall in the water level of 
10 feet or more would no doubt place out of action or seriously reduce 
the inflow of a largo number of existing kvicha and fucca weUs 
since, for the most part, they are sunk to no great depth below the 
subsoil water level. 

The question, therefore, which Mr. Molony raises, is of such 
great importance to the agricultural prosperity of these provinces, 
more especially of Oudh which at present is without canal irri- 
gation, that I may perhaps be excused if I endeavour to tnrow 
further light on the subject. 

In order to show more clearly the expansion of irrigation which 
has taken place within the last 20 years, instead of taking the whole of 
the Provinces as Mr. Molony has done, I have selected two tracts t — 

(1) The canal-irrigated tract in the province of Agra, comprising 
the districts of Saharanpur, Muzaffarnagar, Meerut, Bulandshahr, 
Aligarh, Muttra, Agra, Ktah, Mainpuri, Farrukliabad, Etawah, 
Cawnpore, Fatehpur, and Allahabad. All these 14 districts are 
irrigated from one or other of the canals — Granges, LoAwr Ganges, 
Eastern Jumna, and Agra. This latter canal also irrigates in the 
Delhi and Gurgaon districts outside these provinces. 

(2) The n ell-irrigated tract in Oudh, comprising the 11 districts 
of Shahjahanpur, Pilibhit, Lucknow, Unao, Rae Bareli, Sitapur, 
Hardoi, Klieri, Sultanpur, Partabgarh, and Barabanki, all of which 
lie in the Ganges-Sarda Doab. These districts have been selected 
as being those, with possibly one or two exceptions, into which 
irrigation by means of a canal from the Sarda river is likely to be 
introduced in the near future : this tract is moreover typical of the 
best well-irrigated part of these provinces. 

I have also selected for comparison the famine years of 1896-97 
and 1907*08 for^the reason that, in years of such severe drought as 



SUBSOIL WATER LEVEL OP THE GANOETIC PLAIN IN U.P. 199 


these, the utmost use is made of all possible sources of irrigation, and 
a comparison therefore oifcrs the licst possible index of the increased 
measure of protection against famine afforded by the extension of 
canal and well irrigation. Tb.e climatic conditions ui both these 
years were very similar. Tn the canal and well-irrigated tracts 
the total rainfall in 1896-97 was 16*8 and 22*4 indies, and in 1907-08, 
17*26 and 20*86 inches res]iecti\'cly. The monsoon of 1896 began 
on 15th June and ended on 27tU August : in the folloviing cold 
weather 0*2 — 0*6jinch of rain fell in November, 0*2 — 1*0 inch in 
December, and about the same amount again in January. The 
monsoon of 1907 began during the third week of July and ended 
in the last week of August ; in the following winter some useful 
showers fell in January and February'. Although the total rainfall 
of each year was practically the same, th.e monsoon of 1907 lasted 
only five weeks and the following winter rains were not only later 
but smaller in amount so that on the whole it may l)e said that the 
drought of 1907-08 was the more severe from an agricultural point 
of view. 

The Canal-irrigated Tract. 

Table I (pp. 204-5) gives the agricultural and irrigation 
statistics of this tract for 1896-97 and 1907-08. 

The Agricultural Department’s records for 1896-97 do not 
show the total area irrigated. This has been mterpolated by me 
in the follovung manner : the total canal-irrigated area is known 
from the Irrigation Department’s records and an addition equi- 
valent to a percentage derived from the figures for 1907-08 has 
been made to the total ek-fasU area irrigated from wells and other 
sources ; the two added together give the total area irrigated during 
the year very approximately. 

Comparing the ek-fasU figures for irrigation from wells and 
other sources, since there is unfortunately no record of the corre- 
sponding do-fasli figures, w*e find that in 1907-08 well irrigation 
decreased by 0*2 per cent. ; this is somewhat surprising if the figures 
for the number of wells available in each year be compared. The 
well figozes for 1896-97 are not, however, believed to be very accurate 
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and the number of 'trells actually in use has not been recorded. 
There has been, it is believed, a small increase in the number of 
wells constructed for irrigation purposes, but nothing comparable 
to the increase since 1896-97 in the well tract. That the figures 
show a small decrease must be due to canal extensions such as the 
Mat and Fatehpur branches resulting in the displacement of well 
by canal irrigation, and also in some measure to the reduced supply 
in some of the wells in 1907-08 owing to the fall in the groimd- 
water level. The figures for 1907-08 show an increase of 14*8 per 
cent, in canal irrigation and of 8*3 per cent, in the total area irrigated. 

When the monsoon ends as prematurely as it did in 1896-97 
and 1907-08, the lack of moisture in the soil necessitates irrigation 
for the preparation of the seed bed for the winter crops ; the valuable 
sugarcane crop too requires a watering at the same time. Hence 
the available supplies in the canals during the months of October 
and November, the season for the sowing of the raihi crops, deter- 
mine the rahi area irrigated from the canals. The supplies 
during these two months were lower in 1907-08 than in 1896-97 
and also throughout the rcibi season : the average daily discharge 
at the beads of the canals “ utilized ” throughout the rahi was 
9,986 cfwecs in 1896-97 and 8,814 cwsccs or 1,172 cusecs less in 1907-08. 

The depths of water on the irrigated area based on the utilized 

discharges at the heads of the canals were as follows : ^For the 

Mart/ 2*80 and 2*52 feet, for the rahi 2*17 and 1*79 feet, and for the 
whole year 2*41 and 2*11 feet respectively. The depth of 2*11 feet 
is equivalent to a depth of 0*46 foot over the gross area commanded 
by the canals, viz., 14,704,000 acres. 

The reduction in the rahi depth is to a certain extent a measure 
of the economy effected in the distribution of water, but it is not an 
absolute measure, as in such years two waterings at least in addition 
to the palm are required for the proper maturing of the crop, and 
so many with a diminishing supply it is not possible to give to the 
whole area which has received a pofeo watering. In 1907-08 for 
this reason partial or fulh remissions bad to be~granted"on'some 
7 per ceiit. of the area paleoed, which figure was probably larcer 
than that for 1896-&7. ^ ^ 
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As far as I am aware, there has been no such serious fall of the 
ground-water level in this tract as to cause anxiety to the irrigators 
from wells, although the fall which is the natural result of a sequence 
of dry years has been well marked. The fall, moreover, has to some 
extent been lessened by the more continuous running of the natmla 
on account of the drou^t, resulting in increased see page therefrom. 

In the case of this tract, therefore, the main question does not 
appear to me to arise and the palliative measures proposed by 
Mr. Molony need not in consequence be considered. 

The only tract within the area commanded by canals, and not 
a very large one, with which I am acquainted, in which there has 
imdoubtedly been a considerable and permanent fall in the 
ground-water level, is that lying along the Karon Naddi in the 
Muttra District and may be referred to hero as bearing on this 
question. 

In order to relieve excessive flooding which occurred higher up this 
valley in the Aligarh District some time in the eighties, the channel 
of the Karon Naddi was rectified and improved. In my opinion 
the fall in the ground-water' level which has since been observed 
is chiefly due to the quick removal of the water which previously 
accumulated in widespread depressions within the catchment 
area of this Naddi and, in some small degree also, to the deepening 
of the channel by erosion and not, as has been often suggested, 
to the abstraction of water from the Jumna, which nxns at a 
distance of some 14 miles parallel to this tract, by the Jumna canals. 

For the past 30 years or so the lirigation Department has kept 
annnftl records of the rise and fall of the ground-water along various 
lines across the Jumna-Ganges Doab, roughly at right angles to 
the general slope of the country from west to east. These obser- 
vations are made twice a year, in November when the level may be 
expected to be at its highest and in May when it may be expected 
to be at its lowest ; they are made at suitable non-irrigation wells 
at intervals of two or three miles along these lines. 

When the writer was Chief Engineer in the United Firovincea 
the question of a Sarda Canal for Oudh again came to. the front 
and mmilar observations were ordered to be made across the 
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Ganges-Sarda Doab and these, if the canal is made, should afford 
valuable information as to its effect on the ground-water level. 

In the case of the Jumna-Ganges Doab the observations were 
unfortunately not instituted until some years after the construction 
of the canals as tbeir importance was not then recognized. It is 
known, however, that the rise due to seepage from the canals, 
especially in their proximity, has been considerable. 

The main object of these observations is to enable the Canal 
Engineer to watch the rise of the subsoil water level in order 
to be ready to adopt certain measures, such as surface drainage, 
restricted irrigation, etc., to counteract the combined effect of 
rainfall, irrigation, and seepage in unduly raising this level. 

It was not realized until some time after the introduction of 
canal irrigation into these provinces that the water poured on to the 
land, in addition to the seepage from canal channels, not oiJy tended 
to raise the ground -water level unduly, which led to water-logging in 
low-lying tracts, but also rendered the soil less capable of absorbing 
the natural rainfall, which led to serious flooding in wet seasons. 
During a series of wet years in the eighties the resultant evils became 
so serious and created such an outcry against the canals that exten- 
sive drainage measures were undertaken, consisting in the improve- 
ment of the natural drainage channels and the construction of many 
miles of surface drains. These measures l\ave proved entirely 
satisfactory and but few complaints of water-logging or flooding 
being due to the canals are now heard of. 

In confirmation of this 1 need but instance the deplorable 
condition of the Parrukhabad District in the eighties after a cycle 
of wet years as compared with its present condition since extensive 
drainage works were carried out by the Irrigation Department. 
It has been, however, conclusively proved by the late Mr. J. K. C. 
NicoUs {vide his Report on the Kali Naddi Drainage) that nanal 
irrigation as compared vith the excessive rainfall played but a 
minor part in the deterioration of that district. 

It is suggested byMr. Molony as a matter for serious consider- 
ation whether the policy of surface drainage has not been carried 
too far by the irr^ation Department. 
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In xegaid to the natural phenomena such as rainfall, floods, and 
olimate it has been tndy said that men’s memories ate very short. 
There is no proof whatever that the climate of Iiulia is changing, 
the law of averages must prevail, and the recent cycle of (by years 
will be followed, as surely as the night follows the day, by a cycle of 
wet years. The United Provinces are frequently subject to cyclonic 
storms with heavy rainfall towards the close of the monsoon, which 
occasion widespread flooding. I have a very clear recollection of such 
a storm in the first fortnight of October 1903 which, fn sojue tliree or 
four days, gave the extraordinarily heavy rabifall of 18 to 20 inches 
over the whole of the area commanded by the Lower Ganges Canal, 
some 10,500 sq, rmles, and was the cause of serious and extensive 
flooding; nevertheless tlie drauis constructed by the Irrigation 
Department afforded such relief that practically tlio whole of the 
area could be prepared for the rabi. Had tl'.is not boon the case 
the ground in many parts would have become water-logged, the 
ground-water level unduly raised, and thousands of acres must have 
remained unsown. Clearly it is not the case here that tl)o country has 
been over-drained, and, if a longer view bo taken in anticipation 
of the inevitable return of a cycle of wet years such as has come 
wthin my erqwrience, it will not be found that the country has been 
over-drained. 


{To he conlmml.) 
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THE PRESENT POSITION AND FU.TURE 
PROSPECTS OF THE NATURAL 
INDIGO INDUSTRY. 

BY 

W. A. DAVIS, B. Sc., A. C. G. I., 

Indigo Research Chemist to the Government of India. 

(Continuod from page 46, VoT. XIII, Pt. I.). 

II. Present Methods of Manufacture in Bihar. 

Although, since the war, the actual output of indigo from the 
Madras Presidency, the United Pi’ovinces, and the Punjab has 
considerably exceeded that of Bihar * the manufacturing methods 
in use in the former provinces are much inferior to those 
employed in Bihar. In Bihar the manufacture of indigo is in 
the hands of large concerns, often producing 500 to 1,000 maunds 
of cake indigo in the season, and equipped with steam-power and 
under European supervision. In the other provinces the industry 
is with a few exceptiojis carried out by small viUage operatives 
using comparatively primitive methods which give a relatively 
poor yield of dye and a low quality product. Before the war the 
manufacture of indigo had practically ceased in all paRs of India 
except Bihar.' The quality of natural indigo is an important factor 
in determining its use by the dyer, and the low grade indigo of Madras 
and the other provinces (often deliberately adulterated) was gradu- 
ally excluded from the world’s markets by the high quality synthetic 
indigo of the Glerman manufacturers. In the present article 
the methods actually in use in Bihar ■will be described ; it will then 
be practicable to consider the defects existing in these and the 
possibility of elfectiug improvements in both agriculture and 
manufacture. 


• Set 'I«i)le Vl, 41, Vol. XIU, Pt. I ol this Journal. 
( 206 ) 
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The Indigo Plant. 

Two species of indigo are cultivated in Bihar : — 

. (a) Indigofera SumatratM, or Suuiatranu plant. 

(b) Indigofera arrecta, or Natal- Java plant, generally called 
now simply “ Java plant.” 

The Sumatrana plant is still the principal form of indigo grown 
in the United Provinces, Madras, and the Pimjab, and the seed of the 
Sumatrana plant grown in Bihar is obtained from the United 
Provinces. The plant is not grown at all for seed in Biliar, as tlie 
conditions appear to be less favom-able than in the United 
Provinces. 

The Java plant was introduced into liiliar by Mr. H. A. Bailey, 
who visited Java in 1899 on behalf of the Indigo Improvements 
Syndicate which was at the time carrying out experimental work 
under the direction of Bernard Coventry at Dalsing Sarai. In the 
two or three years following 1901, experimental work was carried 
out to ascertain the best methods of sowing and cultivating this 
plant in Bihar and of obtaining seed. About J904 its cultivation 
was taken up generally in Bihar, and it was rapidly superseduig the 
Sumatrana plant, when certain peculiar dillicidtics were encountered, 
with which I shall have to deal in detail later. 

From the large number of tritUs made by liawson (Report to 
the Biluir Planters’ Association) during the yearn 1900-1902, the 
yield of 60 per cent, indigo from the Sumatrana plant varied from 
6 to 12 seers per 100 maunds of average green plant. There is no 
doubt that the quality of the soil on which the plant is grown largely 
influences not merely the actual yield of green plant (a point to be 
considered later), but also its quality. Thus the trials made by 
Bawsou showed that the Sumatrana plant grown on old zerat lands 
(lands held and cultivated by the factories) gave a considerably 
lower yield of indigo per 100 maunds of plant than on ziUah lands 
(lands worked by ryots and not systematically stripped by growing 
one crop— indigo— continuously). Thus the average yield in 
Bawson’s trials with ziUah plant in two seasons was 11*6 seera per 
100 maunds, whereas with zerat plant the average was only 6*1 seers, 
or. less than half. This diflerence is all the more striking, bearing 



208 


AOBtCUliTUitAL jOUltKAL OF INDIA 


[xm, A 


in mind the fact that the zerat lands have generaHy greater advan- 
tages in the way of better cultivation by superior implements than 
the ziVUih lands cultivated by the ryots. At the present time, from 
returns sent in to me from different factories for the season 1916-17, 
the average yield of 60 per cent, indigo per 100 maunds of green 
Sumatrana plant may be taken as 8 to 9 seers. 

The Java species not only yields, as a rule, far more green 
plftTit . per acre than the Sumatrana indigo, but far more dye per 100 
maimda of plant. The early experiments made by Francis Coventry 
at Dalsing Sarai in 1905 gave the following results /or the first 
cutting only : — 


Plant 

Area grown 
Acres 

Mds. cake 
indigo 
produced 

Indigo per 
100 maunds 
plant 

Seers indigo 
per acre 

Mds. green 
plant per acre 




8. ch. 

8 . 

ch. 


Sumatrana 

2.130 

326 

» 12il 

6 

2 

70 

Java .. 1 

571 

171i 

13 6 

12 

0 

91 


There is an increase with the Java plant of 30 per cent, in 
maunds of green plant per acre, of 60 per cent, on the yield of indigo 
per 100 maunds of plant, and of over 90 per cent, on the peld of 
cake indigo per acre. 

Bergtheil in his Reports of the Sirsiah Indigo Research Station 
of 1906 and 1907 gives the following comparative results with the 
two kinds of plant ; in these seasons returns were made to him of 
the actual results obtained by the indigo factories of Bihar working 
both forms of plant on the large scale. 



indigo factories Sumatrana 


Average of 
indigo factoriea 


^ Java 


Average yield cak^ 
indigo per acre 



Average yield per 

100 maunds plant 
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13 

12 
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17 
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16 
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Ibus the average from 20 factories in 1006 showed an i««reasA 
with the JaTa plant of nearly 40 per cent, in the yield of cake 
indigo per acre, and an increase of about 20 per cent, in the yield 
per 100 maunds of plant. The average yield of indigo per acre is 
considerably higher than the yield per acre obtained by Francis 
Coventry at Dalsing Sarai; but it must be remembered that the 
Dalsing Sarai figures pve only the results of a single cutting (tnoorhan) 
whilst the figures above refer to the whole season’s make {moorhan 
and Moonties). The difference in the produce per 100 maiinfis of 
green plant is not so apparent in the average returns from the 
factories as at Dalsing Sarai, but tbe average factory value, 12*4, 
obtained for Sumatrana plant in 1906 is unusually high and the 
value for Java plant unusually low. The returns sent me by 
factories for the year 1916 showed the average yield for the whole 
season per 100 maunds for Sumatrana plant to be 8 to 9 seers, 
whilst for Java plant it was 16 to 18 seers. In most factories for 
which I have returns, the produce per 100 maunds was 60 to 100 
per cent, higher than for Sumatrana, which bears out the results 
obtained at Dalsing Sarai in 1905. 

Actual analyses have shown that whilst the Sumatrana plant 
at tbe time of rmhai contains on the average from 0*4 to O' 6 per cent, 
of indigotin in the leaf, good Java plant contains nearly double 
this amount, viz., from 0*8 to 1 per cent, of indigotin. The per- 
centage of leaf on the total weight of the plant put into the vat 
is, too, generally somewhat higher with Java plant (about 50 per 
cent.) than with tbe Sumatrana plant (40 per cent.). As the 
actual yield of green plant per acre for good Java indigo is 30 per 
cent, hi^er than for Sumatrana and the plant is frequently twice 
as rich in indigotin, it can easily be understood that the yield of 
cake indigo per acre, which is tbe principal consideration for the 
planter, is frequently more than twice as great with the Java plant 
as with the old Sumatrana plant. 

The great importance is therefore obvious of increasing tbe 
cultivation of the Java plant in place of the old Sumatrana in order 
to cheapen production and so enable natural indigo to compete with 
synthetic in price. Unfortunately, however, serious difficulties 
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hav9 been encountered in the past few years in extending the 
cultivation of the Java plant. These difficulties and the means 
by which they can be overcome wdll l)e dealt with in detail later. 

Cultivation and Sowino. 

The Java indigo plant is usually sown in Bihar about the middle 
of October after the rains have ceased. The plant germinates in a 
short time, but during the cold weather there is little growth —by 
January it is only a few inches high — but when the warm weather 
comes it develops rapidly, and by May or June is ready for the first 
cutting — ^thc moorJmi crop — of leaf for manufacture. It is usually 
cut down at this time to about six inches from the ground, and is 
then left for another month or six weeks for a second crop of leaf. 
If the soil is a good one, the stumps send out vigorous shoots 
which grow rapidly and give a good leaf crop — ^the so-called Ichoontie 
crop or second cutting. 

In districts which are subject to early flooding in July or in 
August, it has been found to be a great advantage to sow the Java 
crop as early as possible, viz., in September instead of October, if 
the state of the land after the cessation of the rains makes cultiva- 
tion possible. The plant is then ready for the first rmhai much 
earlier, namely, by April or May, and a second cutting can be obtained 
in June or July before the floods come and destroy the khoorUies. 
In this way some factories which habitually lost hhoonties 
by early flooding have been able to secure an early second 
cutting. 

The Sumatrana plant is usually sown about the middle of 
February, either after a fallow or after a rabi crop. If Sumatrana 
plant is sown in October or November it does not thrive, probably 
owing to its being unable to withstand cold weather, and a large 
proportion dies out. 

Before sowing the fields have to be thoroughly prepared. The 
land is first hoed to remove weeds, and is then ploughed by means 
of bullock-fb'awn ploughs which first furrow lengthwise and then 
across at right angles. After ploughing the soil is broken up and 
smoothed by mea4is of a hanga, which is a heavy wooden log drawn 
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by a pair of bullocks. The land is a few days later plougbed again, 
and the soil again broken up and smoothed by the hanfja. Tl)csc 
operations may be repeated three or four times. The surface soil 
is thus brought into a finely powdered, loose condition, which affords 
a good seed bed, whilst the compacting of tlie surface allows of the 
capillary rise of moisture and prevents rapid evaporation. Tlic 
sowing is generally effected in lines by means of simple drills wiiich 
distribute the seed at projwr intcrvjds. Generally wntli Java plant 
the sowdng for a leaf crop is at the rate of 5 to 6 seers of seed per acre, 
but with Sumatranii seed a larger qtiantity is required, viz., 8 to 12 
seers per acre. The exact quantity of seed will b(^ regulated by tlie 
germination of the seed, and with a seed germinating 100 per (ent. 
a smaller quantity of seed will naturally be required tha)i with a 
seed of lower germination. 

Treatment of Java indigo seed Jiefore sovn ng. The Java indigo 
seed has an exceedingly thick secd-(!oat. and unless juoperly treated 
before sowing it germinates very slowly and imiompletely. The 
seed may either t)e scarified in a scarifying ma(^hine immc(liatcl)t 
before sowdng or treated with sulphuric acid, as was oiiginally 
suggested by Dr, E. J. Butler of Pusa in 1900. When Java mdigo 
was first introduced into Bihar, one of the obstacles to its rapid 
adoption was the difri(-ulty of obtaining a satisfactory germination 
after sowing. This difficulty was entirely overcome by tlie methods 

suggested. 

The best method of treating the Java indigo seed is as follows 
A maund of seed is placed in a wooden tub and 3—6 seers of 
strongest sulphuric acid, specific gravity 1-84, is added 
and thoroughly mixed in with the seed, so that every 
seed is wetted. For the sake of economy the mimmum 
quantity of sulphuric acid should be used, and if the 
stirring is carefully done, the seed can be properly 
wettedwith 3-4 seei-s of the strong acid. The20minute8 
should be counted from the time of first adding the acid 
and includes the 6 minutes necessary for a thorough 
mixing. With some soft-sbeUed seed, somewhat less 
than 20 minutes gives the best results, 
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At the end of the treatment, 20—30 gallona''of water are rapidly 
added and the seed quicWy stirred whilst the water is being poured 
in. Then leave for about half a minute for the seed to settle and 
pour ofE the washing water. This washing should be repeated at 
least five or six times, so that every trace of acid is removed. Rnally 
the seed is drained as dry as possible and spread out on sheets to 
dry, in the sun if possible, turning over the seed frequently so as to 
facilitate rapid drying. 

Weeding. Prior to sowing, the lands have to be kept scrupu- 
lously “clean” by constant weeding. During the early growth 
of the indigo, weeding is also frequently necessary, and it is desirable 
to harrow the fields to break up the hard-baked top soil and con- 
serve the moisture during the hot weather. The harrowing obviates 
too a good deal of weeding. 

Gutting. The Java plant is r§ady for a first cutting earlier 
than the Sumatrana, generally towards the end of May or early in 
June. The Sumatrana plant is not usually ready till a month or 
six weeks later. The exact time of cutting any particular field is 
regulated by practical considerations. The low-lying crops are 
first cut, because, with a more abundant supply of moisture, they 
have grown more luxuriantly, and because delay in cutting may 
lead to loss by fiooding, either of the first or second crop. On 
some estates a large proportion of M,o<mtie crops is frequently lost 
from flooding. There is little doubt that there is a steady increase 
in the indican content of the indigo plant during June and July, so 
that the crop should be cut as late as possible consistent with practical 
necessities. The plant is not only larger and yields more leaf, but 
the leaf is actually richer in indigo and gives higher produce per 
100 maunds of plant. But if the plant is left too long before cutting 
it may begin to shed leaf, and so the actual yield will be diminished — 
this is especially the case in^rich soils where the growth has been 
rapid. 

The Sumatrana plant is usually not cut until the middle of 
July. ■ , 

Between the first and second cuttii^ there is an interval of 
six weeks to tWo months. The first mdhai may last, including 
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cuttings from both Java and Sumatrana plant, from say June Ist 
till early in August. Then after an interval of about a month a 
second rmUi will follow, covering 20 to 30 days in September. 

One of the great advantages of the Java plant has been that 
not only does it yield a heavy first crop, rich in indigo, but it is 
ready for cutting very early (frequently in April or early May), 
as compared with Sumatrana. A second cutting can therefore 
frequently be obtained in fields subject to early flooding, in which 
the ordinary Siimatrana khoonties would be entirely lost. The Java 
indigo is also remarkably resistant to slight inunersion in water 
during the rains. Provided the crop is not entirely submerged, or 
that the water does not .stand for too long a jwriod, the Java crops 
receive little injiiry from an amount of water-logging which would 
in a very short time entirely destroy a Sumatrana crop. 

Special methods of cultivation. A good deal of indigo is grown 
on low-lying lands in Bihar and Bengal, near river banks, on soil 
which is annually inundated and has a fresh layer of silt deposited 
on it. In such lands the indigo is sown broadcast after the river 
has subsided in October. Such cultivation usually gives a very 
good crop, but, as a rule, only a single cutting can Ikj obtained as 
the rise of the river entirely covers the land. In the United 
Provinces where the soils are less retentive of moisture, Sumatrana 
indigo is grown on irrigation or is sown late after the rains have 
begun, when it gives a late first cutting in September. No second 
cutting is taken. 


Manotacture. 

Transport to factory. The plant is cut in the early morning 
and carried to the factory in carts drawn by two bullocks. It was 
formerly the custom in Bihar, and is frequently still so in the United 
Provinces, to cut the plant before daybreak. I have not been able 
to ascertain why the old custom in Bihar was abandoned. It is 
quite possible that the indigo plant may be richer in indican at 
night than in the day, and it certainly is an advantage to get the 
plant carried to the factory before the sun gets much power. There 
is no doubt that indigo which has to be brought from some distance 

16 
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— ^fie(iuently from six to eight miles — may undergo serious deteriora- 
tion by exposure to the sun’s heat. It then blackens or “ burns ” 
and the content of indigo in the leaf, as determined by analysis, 
shows a marlred falling off. Tliere is no doubt that prolonged 
exposure to the sun causes the liberation of the so-called enzymes 
in the leaf which act destructively on the indican — ^the parent 
principle of the indigo — so that it is clearly desirable to have the 
indigo cut as early as possible and brought to the factory in the 
early morning. 

Loading the vats. Plate XV, fig. 1, shows the arrival of the 
bullock-carts charged with leaf at the vats. Fig. 2 in the same plate 
shows the loading of the leaf indigo into these. In Plate XVI, fig. 1, 
one of the vats has been filled with plant and the crossbars fastened 
down to prevent it from rising during the fermentation. Pieces of 
bamboo are placed across the vats below the crossbars for this 
purpose. These are shown in Plate XVI, fig. 2, resting on the 
edge of the vats. 

Nature of the vats. The steeping vats are constructed of brick 
covered with Portland cement. Six or more vats form a range. 
The vats generally have a capacity of a little more than 1,000 cu. ft. 
with dimensions 18^ x 16^ x 3’ — 9* deep, the depth being measured 
to the cross beams. In some factories the vats are double-sized, 
that is with a capacity of 2,000 cu. ft. 

Along the steeping vats, but at a slightly lower level, are the 
heating veOs. (Plate XVI, fig. 2.) There is usually one large beating 
vat to six steeping vats. A wall 3 feet high runs down the centre 
of the beatmg vats, but a space is left at each end so as to ensure 
free circulation. The beating is now usually effected in Bihar by 
means of a wheel (wheel beating) tlriven by power. It is shown in 
the left hand upper corner of Plate XVI, fig. 2. This wheel has radial 
rods on which small flat paddles are fixed. As the wheel revolves 
the liquor is thrown up into the air as a fine spray, so that rapid 
oxidation can take place. The movement of the wheel causes a 
circulation of the liquor round and round the beating vat. 

In many factories the beating vat has two partitions, and the 
wheel then work> in the centre division. 



THE NATURAL INDIGO INDUSTRY 


215 


Loading the vats. Former experiments by Bergtheil showed 
that the best results appear to be obtained in the case of the Java 
plant with a comparatively light loading, viz., 76 to 90 maunds of 
plant per 1,000 cubic feet of vat-space. The Java plant contains 
far more indican than the oldSumatrana form, and if heavier loading 
is adopted a considerable proportion of the indigo remains 
unextracted and the efi&ciency falls ofE. On the other hand with 
Sumatrana plant, to work with a heavier charge is found 
to be more economical. The vat is usually charged with 110 to 
120 maunds of plant. 

Temperature of water and time of steeping. The steeping is 
generally carried out at a temperature in the neighbourhood of 
90 “F. From Bergtheil’s experiments a scale of times of steeping 
was worked out according to the temperature of the water. The 
following gives the values : — 


Times of steeping. 


Temperature (in degrees, F.) ... 

\ 

90* 

93* 

9b" 

99* 

102“ 

105* 

Period for Java plant 

hours 

124 

114 

104 

94 

»4 

74 

Period for Sumatrana plant ... 

hours 

104 

9| 

9 

H 

H 



This works out to a decrease of 20 minutes steeping for every 
degree rise of temperature in the case of Java plant, and of 15 minutes 
in the case of Sumatrana plant. The temperatures given ace the 
averages during the steeping period, that is, the mean between the 
temperature at the time of filling and that when the water is run off. 

Plant cut before the break of the rains is generally richer in 
indican than the fresh growth following the rains. With such plant 
two hours extra steeping should be given at 90® F. 

A temperature below 90 ®F. is considered unfavourable to a 
proper fermentation and should be avoided. Many of the Bihar 
factories are fitted with a steam pipe which runs along the mwree 
or channel conveying water from the reservoir {Majana) to the 
steeping vats. This is shown in the foreground of Plate XYl, fig. 2. 
The steam is blown out from a number of perforations in the pipe 
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into the water as it flows along, and so raises its temperature to the 
necessary point. The temperature is measured by a thermometer 
as the water enters the steeping vat, and is maintained as nearly 
as possible at 90®F., which is generally adopted now as the standard 
temperature for steeping. 

Changes in steeping. During the 10 to 12 liours period of steep- 
ing a fermentation occurs in the vats. This usually begins three 
or four hours after tlje plant is covered with water and is accompanied 
by a brisk evolution of gas — mainly nitrogen in the early stages, 
altho^^gh later on considerable quantities of hydrogen and carbon 
dioxide are produced. This is not the place to discuss in full the 
mechanism of the changes occurring, but, briefly, the result is the 
transformation of the indican, the form in which the indigo occurs 
in the leaf, into indoxyl, which is dissolved in the steeping water 
and imparts to it the greenish fluorescence characteristic of the 
liquor when it is run out into the beating vat. The steeped plant — 
called seei — ^is removed from the vats and is used as a manure for the 
fields. Owing to its high content of nitrogen it is a very valuable 
manure for cereal and non-leguminous crops. 

Beating. Wlien the steeping is complete, the liquor is run off 
from the vats into the beaters. Six steeping vats are usually emptied 
ns nearly as possible at the same time, and the whole lot of liquor 
beaten together. It is important to ensure a good yidd and a good 
quality of indigo that the liquor should he beaten immediately after 
it is run off and not allowed to stand for even an hour. If left, a 
rapid series of decompositions occurs and the indoxyl is transformed 
into valueless substances other than indigo, which are carried down 
with the indigo during beating and give rise to a product of low 
purity (low indigotin content). 

The beating is in practically all factories of Bihar effected by 
the heating wheel described above. It generally occupies about 
1 J hours, but in favourable circumstances may be complete in an 
hour. In some cases a longer time is necessary — two or three hours 
but in general, -when prolonged beating is necessary, the product 
is of a lo^er grade of purity, and loss of indigo occurs probably 
owing to bacterial and ohemical decomposition of the indo^l. 
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The progress of the beating sliould always be carefully controlled 
by removing samples of the liquor from the vat and after allowing 
the precipitated indigo to settle, testing a little of the clear liquor 
by exposing a piece of absorbent paper (white blotting ])a{K»r or 
filter paper), moistened wth the liquor, to the fumes of ammonia 
gas. For this purpose the paper is lield over the mouth of a bottle 
of ammonia. If the beating is iiuauuplete, the blotting pa))er, 
wheretheammoniaoomesincontaet witli it, iKicomes slightly blue 
or greenish in coloui-. The beating should Ixj stopped itnnudiatdy 
the test indicates that the whole of the indoxyl has been 
oxidized. 

During the beating the soluble indoxyl is oxidized by the air 
to the blue pigment indigo. A layer of IrotJi fonns on the surfaixi of 
the vat, sometimes two oj' more feet high. Tliis froth has to Iw 
broken up by coolies who walk round and round the vats wit.li a 
cloth stretched out betweeir them. This is shown in Plate XVI, 
fig. 2. When nearing completion, tJie froth which is at first blue 
Irecomes more and more white and gradually disap})ears. 

Setlliny Ute indigo. After beating the indigo “ fecula ” is allow- 
ed to subside. This usually takes two or three hours. A good 
subsidence is an indication of favouiable working, and the more 
rapid as a rule the subsidence the better is the yield of indigo and 
the higher its purity. In rainy weather, the settling often takes 
place slowly and the indigo fails to subside in the form of a heavy 
fecula. In such cases the “ seet water ” which is run oil contains 
finely divided indigo in suspension and is tiirged green. When 
planters have a “ green vat,” subsequent operations become dilficult 
and considerable losses of indigo occur. 

After beating, the supernatant liquor ^the seet water is 
run off. In most factories, the vats are furnished with cut-off 
pipes, which revolve and can be adjusted to diffeient levels. In 
others the running off is effected by opening a series of wooden 
plugs arranged down the side of the vat. The beating vat slojres 
down to one corner where the precipitated indigo or ntal is collected. 
It is then passed through one or two strainers, and flows to a well 
or “ ma l jhari ” from which it is raised by a pump or steam injector 
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to a large rectangular tank. The mcA is again strained once or 
twice to remove sticks, dirt, and straw, on its way from the well 
to the boiling tank. 

Boiling. Ihe liquid containing the indigo (to the extent of 
about 0*6 per cent.) has to be heated to prevent fermentation 
which would cause loss of indigo, and to facilitate good filtration. 
The best practice is to boil it with very dilute sulphuric acid, which 
greatly improves the quality of the indigo by removing impurities, 
{e.g., mineral phosphates, and the “ indigo gluten ” which is soluble 
in dilute acid). The best method of doing this is as follows : — The 
mal is heated to about 160“F., immediately after lifting, in large 
rectangular iron tanks, by blowing steam directly through the mcd. 
The nud is then allowed to settle, and the clear liquid above the 
sediment gradually run ofi by removing pegs, one after the other, 
from holes perforated in regular order in the side of the iron tank. 

After the first heating, as large a volume of fresh water is added 
as is conveniently possible. Steam is now turned on and the 
necessary quantity of sulphuric acid added. In general about 
4 to 6 lb. of strong sulphuric acid should be used for the moi, corre- 
sponding with 1,000 cubic feet of steeping-vat space. The acid is 
diluted with about 10 times its volume of water in a tub placed 
above the boiler and fitted with a long handled plug. Care must 
of course be taken in diluting the acid to add the acid to the water 
and not vice versa. After adding the acid, the temperature is 
again raised by steam, this time to about lOXfF., the indigo again 
allowed to settle, and the water again cut ofi. Finally, water is 
added and the temperature raised nearly to the boiling point 
(200° to 210 °F.), the mol is again settled, and the clear liquor cut 
ofi, when the mal is ready to run ofi to the filtering “ tables.” 

The heating to 160 F. with acid instead of boiling directly has 
been found in practice to give the best results. If the med is heated 
to 212 F. with acid straight ofi, troublesome frothing occurs and 
the grain of the indigo is broken up, so that a very finely divided 
and badly settling^ indigo is obtained, which also filters very slowly. 

The aoovo process of purification will convert an indigo testing 
60 per cent, indigotin into one which contains 66 to 70 per cent. 
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of indigotin on the dry substance. With low gratles of indigo 
(60 to 60 per cent.), a larger quantity of sulphuric acid is necessary 
than with higher qualities (60 to 65 per cent.), in order to remove 
the impurities. 

Filtering the indigo. After boiling, the mol is run on to the 
filtering tables shown in Plate XVI I, fig. 1. Usually those are about 
18 feet long by 7 feet wide. They are made of light battens fixed 
on a stout wooden frame with sides about 18 inches higli and 
sloping as shown in the photograph. Across the table is stietishetl 
the stout cotton cloth specially made for the purpose, which is used 
to retain the indigo. The table stands in a shallow trough of 
cement, which is surrounded by a ilrain to carry off the filtrate. 
When the thin mal is first put on tlio cloth, the filtrate runs through 
blue, and such runnings are pumped back on to the cloth and 
refiltered. Finally, the filtrate becomes perfectly clear. If the early 
operations have been favourable, the clear liquor is of a light sherry 
colour. Much of the liquid is allowed to filter through the cloth, 
but to save time a large proportion is removed, as settling proceeds, 
by gradually lowering the cloth at one <!orner, so as to “ cut off ” 
the rest. Ihe paste is then scraped down to one end of the frame 
and the cloth folded over to squeeze out as much liquor as possible. 
After draining in this way the pulpy mass (thick mal, containing 
from 8 to 10 per cent, of indigotin) is carried to the presses in 
wooden boxes. 

Pressing. The presses are shown in Plate XVII, fig. 1. Each 
consists of a rectangular box, the framework having on all sides 
numerous perforations. The box is fitted with two thicknesses of 
strong, closely woven cloth into which the thick mxd is packed. 
Pressure is applied by means of screws, working on to heavy cross 
beams. The screws are turned by means of heavy nuts rotated 
by long levers j six or more coolies operate this as shown in the 
photograph. 

The boxes are usually built in two sections, each 6 inches deep. 
They are filled with the paste untU the indigo has a depth of 12' 
to 13' at the beginning of pressing. When filled, a perforated 
wooden cover is put on and pressure gradwMy applied so as to 
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squeeze out water. The pressing takes several hours and is com- 
plete when the indigo has been pressed into a slab about 3* 
to Sj" thick. After pressing the moist cake is cut into smaller 
cakes of about 3" side, and each cake is stamped with the factory 
ixuirk and the number of the day’s boiling. Tliey are then taken 
to the drying house. Plate XVII, fig. 2 shows the exterior of a 
presshouse of a small factory. 

Drying. The drying-house is a lofty building containing a 
number of maclmis or frames fitted with shelves of light bamboos 
or wire netting. On these shelves the cakes are left to dry for several 
months before they are ready for the market. The drying is usually 
a slow operation, because the manufacture of indigo is largely carried 
out in the rains when the air is exceedingly humid. During the 
drying considerable bacterial fermentation occurs and ammonia 
gas is evolved. Mould grows abundantly and frequently forms a 
hairy mass, to 1" in thickness, on the surface of the cakes. 
Although decomposition occurs in the indigo cakes during drying, 
there is considerable evidence to show, as pointed out originally 
by Rawson, that it is only the impurities of the indigo which are 
destroyed and not the indigotin, so that there is no loss of really 
valuable material. On the other hand a slight purification actually 
takes place owing to the destruction of the impurities, and the 
cakes actually become richer in indigotin. From time to time 
during drying the cakes ate brushed, and when quite dry (in Novem- 
ber or December) are packed into chests of well seasoned 
wood, each chest containing about 4 maunds of indigo. 

Rajnd wofkinj essential. In order to prevent unfavourable 
changes from occuning during the earlier stages, every effort is made 
to carry these through as rapidly as possible. The plant is brought 
to the factory with the minimum of delay, the loading is expedited 
by utilizing a full staff of coolies, and arrangements mary. to start 
the steeping of a whole range at nearly the same time. This is a 
point of great importance. If the vats are loaded at 
times the steeping in the different vats will be finisbed at different 
hours. The liquor* from the early vats would then have to be run 
out and wait in the^ bating vat to be beaten until the later vats 
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were ready. During such waits, decomposition occurs and \m- 
desirable organisms probably multiply, which liave an injurious 
effect on the liquor subsequently to be beaten. Some of the most 
successful planters have informed me that starting the steeping 
in a whole range simultaneously, so as to run off the whole lot 
of liquor at once, makes a very great differemie in the quality of the 
indigo and ease of working. 

The vats are usually fully loaded and the steeping started by 
about noon. The steeping is therefore eompleted by midnight., 
when beating is immediately proceeded with., this operation in most 
cases being carried out at night. After settling, tJie liquor is ready 
to run off by daybreak, when the. rest of the op<“rat ions a«! carrieil 
through as speedily as possible. 

Having described the e.visting methods of manufacturti of 
indigo in Bihar, it is possible to consider how far they fall short of 
perfection and how they can be improved. 

[1 must express my indebtedness to Air. W. Fincih of Dholi 
Factory for kindly making arrangements for obtaining the photo- 
graphs of Birauli out-works printed with this article. At this out- 
work the beating was caiTied out in the daytime instead of at 
midnight as is usually the custom now in Bihar, so that it was 
possible to obtain a photograph of this operation.] 


(To be continued.) 
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University Professor of Economics^ Allahahad. 

I. THEORETICAL INTRODUCTION. 

In a paper on the Capitalistic Development of Agriculture 
which I prepared for the meeting of the Industrial Conference 
at Bombay in December 1916, will be found set forth the theoretical 
considerations which prove unquestionably that the road for India’s 
material advancement is through the increase of the productivity 
of agriculture. The present paper is an attempt to outline, so far 
as relates to the United Provinces, one of the most important 
practical steps which are necessary in order to realize a capitalistic 
development of agriculture. Needless to say, the investigations 
of numerous agricultural experts extending over many years have 
given us a vast and most valuable body of knowledge as to soils, 
crops, manures, and methods of cultivation. The difficulty now 
is not so much to make further scientific and technical discoveries 
as to make use of those we have. The huge agricultural population 
seems to be obsessed by a most obstinate inertia, so that the numerous 
efforts converging on it from without have no appreciable result. 
Agricultural instruction is offered, co-operation is fostered, selected 
seed is distributed ; but very many thousands who know of these 
offers of aid will. not, or cannot, avail themselves of them. There 
would appear to be ,a moral apathy ; an appalling absence of 
ambition ; a fatalistie acceptance by the cultivator of his present 
limit a^ m eans of subsistence and low standard of living. 

( 222 ) 
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My own observations do not altogether support this view. 
Speaking of the younger generation of ryots whose habits of thought 
.are not entirely fixed, I believe the ciiltivator is as keen to improve 
bis position, and to adopt any means within his reach which he 
believes will attain that end, as anyone in India. Ambition is 
soon crushed out of him, however, by the appalling dead-weight 
of physical, legal, and social conditions which he cannot change. 
His local obligations arc extraordinarily onerous. There are 
stringent family obligations, besides those diiectly connected with 
his occupation. He is not a free man, as wc understand personal 
freedom in England. In recent decades he has been further 
hampered by the growth of po})ult)tinn, causing competition for 
land, so that rents have risen considerably in Kcmindari tracts, 
and the cultivator there has got little advantage from the rise of 
prices of agricultuial produce. 

It is an economic law of the very first importance that the 
earnings of any class, whether wage-earners or independent workers, 
like the cultivators, tend to conform to their standard of living 
which it is usually, though not akays, more difficult to change, 
either upwards or downwards, than the average money income 
of the class. The standard of living is raised chiefly by two agencies : 
education and travel. A rise of tlic standard of living without 
the expansion of the means of gratifying it produces discontent 
almost as severe as a sudden fall of real earnings (i.e., income 
relatively to retail prices). When the standard of living remains 
unchanged an increase of earnings without a corresponding increase 
of the standaKl of living simply reduces the amount of work done 
by the people in question. They become lazy and apathetic, and 
lose those sturdy and manly qualities which are produced by a 
wrestle with Nature which is hard but not hopeless. 

In undertaking any great reform in agriculture, it has, therefore, 
. to be borne in mind that the tendency will be for the beneficial 
possibilities in increased income to be whittled away (1) in ryot* 
wari tracts and the Punjab colonies by a growth of apathy and 
idleness ; (2) in zenundari tracts by increase of rentals (only slightly 
retarded where occupancy rights prevail) \ (3) in tracts of both 
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tenures by an increase of population and diminution of size of 
holdings. 

In the absence of any great catastrophe such as famine, plague, 
or war, the standard of living alters slowly. It appears also to be 
true that the more educated a population is and the higher its present 
standard of living, the faster will a further rise take place and the 
greater will be the resistance to a fall of the standard of living. In 
England a new standard of living becomes fixed after persisting 
for only three or four years. In India probably prosperity must 
continue longer for the habits of life to become changed and adapt 
themselves to a higher scale of hving and for this in its turn to 
become a habit. 

It is not to be supposed, however, that the standard of living 
is, so to speak, the independent variable, to which the rate of earnings 
will sooner or later conform. There is here, as in almost every 
economic quantity, a case of action and reaction. The resultant 
is an equilibrium between the opposing forces, which forces are, 
however, themselves continually in a state of flux, more or less. 
The rate of earnings in any employnient at any moment may be 
regarded as the resultant of an equilibrium between the standard 
of living and the marginal productivity of labour, tlie latter deter- 
mining the demand for labour in that employment, the former 
determining the supply. The problem before us, theicfore, is to 
increase the marginal productivity of labour in agriculture and 
at the same time to raise the standard of living of the cultivating 
classes, including labourers, so that they will feel it worth their 
while to supply additional labour by working a larger percentage 
of their time or with greater energy. 

Once a higher standard of living has been established, the 
economic foioes of degeneration, such as growth of population, 
which tend to rob the cultivator of the net produce of his additional 
exertion, encounter a very strong force of opposition. Persons 
having a high standard of living will go out of the cultivating business 
rather than suffer a t-omderable diminution of their standard of 
living ; and they can do this by migrating to the towns where 
industries ate springing up. 
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Whilst the standard of living and the marginal productivity 
of labour are at any moment in a state of equilibrium AVith one 
another, or are tending towards it, we must note that any change 
in the one has an effect in the future on the other. For example, 
a lower marginal productivity of labour will mean lower earnings 
and the possibility of maintaining only a lower standard of living. 


Result : the workers, after some unrest, gradually become accus' 
tomed to this low standard of living, and it tends to become fixed. 
Again, any higher standard of ludng means increased efficiency . 
for work is done more intelligently and for longer hours. This 
enables a more advanced organization of production to be under- 
taken ; this raises the marginal productivity of labour, which in its 
turn provides increased earnings, and a margin permitting the 


standard of living to rise still further. 

There is thus a reciprocal effect of the rate of earnings and 
standard of living upon one another. This effect is often slow in 
acting, the necessary adjustments taking place in a few years— S, 6, 1 0, 
or 16 according to circumstances. On the side of the denmnd for 
labour the marginal productivity is determined at any time by 
the actual physical conditions of the instruments of production 
and by the state of business organization and the demand for the 
commodity produced, the latter, in the case of staple commodities, 
being measured by their price.s in the large markets. In the manu- 
facturing industries the instruments of production are constan -y 
changing through the invention of new machinery, the buildmg of 
new factories, and so forth. In agriculture, however, there ,s a 
peculiar fixity of the instniments of production apparently due 
to the special part played by land and the natural agents m all 
agricultural production and to its immobility. It is a peculiar and 
importot aodologioal fact tU. tie !.« end 
o^raeislip and nae of land have, sttonget tendency to pe«rt to 
any oto ohataetemtie of aociety. The eentiment. attoment of 
the people to the land, the importance of land a. family pre^ 
in all Montriee until the indoatrial revolution ha. been p^ 

tUmniih touether ivith the inertia ariaing from long-formed tab . , 

legal eonditioiia of 
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land tenure extremely persistent and difficult to alter by any 
extraneous action other than the fores nwjeure of the law. 

It is important for us to note that the physical condition of 
the land as regards not only its fertility, but its division into fields, 
as well as the legal conditions of tenure, have a decisive influence on 
the marginal productivity of labour in agriculture, and consequently 
indirectly upon the standard of living. The only change 
in physical condition which, in the present constitution of Indian 
society, is not resisted, is the subdivision of the agricultural holdings 
in ownership which arises from the prevailing laws of inheritance, 
both Hindu and Mahomedan. It would appear that this subdivision 
of holdings has been a sufficiently slow and gradual process in certain 
distriets to allow the resulting decrease of the marginal productivity 
of labour to bring down the standard of living with it, perhaps 
almost to the same extent. I cannot cite any definite proof of the 
decline of the standard of living, but am inclined to think that it 
has taken place in certain districts where security of life and property 
was well established wh ilst th e population was still sparse. Certainly 
there is a danger of the fairly high standard of living which is 
being created in some parts of the Punjab canal colonies slowly 
degenerating unless the two agents for raising the standard of living 
— education and travel — are vigorously applied. 

From the foregoing coivsiderations a conclusion of the highest 
importance follows. The inertia of the land tenure and customs 
causes the standard of living to become fixed at a level corresponding 
with the physical condition of the land. The consolidation of 
scattered holdings by re-stripping will create a new physical 
condition, and allow greater efficiency of agricultural methods, and 
thus a higher marginal productivity of labour and a higher standard 
of living. The mere rearrangement of fields into compact holdings 
will not, however, affect the average size of the holdings ; and it 
will not, of itself, do much to prevent the continuance of the process 
which is mainly responsible for the present condition of holdings. 
These will continue, to degenerate by further subdivisions, although 
remaining homogeneous at first; and the degeneration will be 
so slow that it will,,carry the standard of living down vrith it. 
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It would appear extremely unlikely that any external regulation 
can prevent the growth of population producing a further subdivision 
of the unit of cultivation which is the important aspect of the 
question. Further subdivision of ownership might be prevented 
by refusing perfect partition so as to produce any field or group 
of contiguous fields less than six acres in area. Enforcement of 
any law of primogeniture w'ould be impossible ; but a system of 
officially recognized trustees of estates imperfectly parted might 
possibly be devised. 

This, however, would not really affect the question of the size 
of the unit of cultivation wlucb is all-important from the point of 
view of improved agriculture ; and so long as the ryot is content 
to cultivate a holding of less than 10 acres in area as his principal 
or only source of livelihood, so long will he do it in spite of any laws 
to the contrary, and lettings to tenants, occupancy and non- 
occupancy, will be made on that basis. 

The only remedy for the evil tendency to a reduction of the 
average size of the unit of cultivation is by raising the standard 
of living so that people will refuse to cultivate small holdings and 
will seek occupations elsewhere rather than do so. This postulates 
the existence of openings in occupations elsewhere and these 
are undoubtedly arising in industries, and could bo made avail- 
able by the opening of w'aste lands for settlement in the Central 
Provinces, Assam, Punjab, and certain Native States. If the 
importance of such emigration were realized it could be properly 
organized. But unless migration is assisted and so comes to be 
regarded as a lesser evil than the lowering of the standard of living, 
we sh a^ll have renewed reduction of the size of the holdings 
cultivated. 

I have already stated that the higher the standard of living 
becomes raised amongst a population the more tenaciously do the 
people to it. If the standard of living be raised but a little 
it may easily deteriorate ; if it be raised to a considerably higher 
level there will be a far more than proportionate increase of the 
resistance to the economic forces tending to lower the standard 
of living. 
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The Gonclosion which I think is justified from the foregoing 
considerations is that the only way to effect a permanent increase 
of the standard of living is to raise it at one stroke — that is to say 
within a very few years — by reorganization of holdings so as not 
only to consolidate them but also greatly to increase the average 
size. It would be necessary, of course, that all remedial measures 
should be put into operation at once— the re-stripping of holdings ; 
re-grouping so as to produce a larger average holding, with the 
ooneomitant removal of the surplus population ; accompanied by 
definite demonstrations of improved agricultural methods on the 
reorganized village holdings, and the compulsory education of all 
children with a view to raising the standard of living. Improved 
communications designed to bring a metalled road to every ahadi 
would be a necessary part of this reorganization of rural life. I 
wish to record my opinion that it is almost useless to undertake 
these measures piecemeal. The forces of degeneration arc so strong 
with the existence of a low standard of living that each measure of 
reform would be successively defeated. Far better results would be 
obtained by making a combination of agricultural and educational 
reforms in one district at a time, maintaining the special measures 
of ethication for a sufficiently long period of time for a new and 
considerably higher standard of living to become fixed as a habit 
amongst a population. 

Such a plan as I have outlined postulates a very considerable 
expenditure of public money in any district which should thus 
be put under a reorganization. There cannot be any question, 
however, in m> own mind that this e^enditure will be amply 
justified and repaid by the results that will be obtained. With 
larger holdings cultivated by machinery co-operatively owned, 
the produce per acre would be increased by 60 to 100 per cent, in 
different lands. The net social income after providing for the 
subsistence of the agricultural population at the higher standard 
of living supposed, would be sufficient to support a very much 
higher taxation. The question of the manner of collecting additional 
revenue is of no importance. It could certainly be collected because 
there would be so much more income from wffioh it could be paid. 
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Tbe district would, therefore, be more tb&n self-supportiug after the 
first few years, and could not only pay the interest upon any loan 
^ that might have been contracted for making roads or other works, but 
could also contribute proportionately a greater share than formerly 
to the general revenue of the provmce, thus making equitable 
repayment of the special expenditure which had been lavished on 
it in the early years of the reorganization. For a fuller discussion 
of the growth of social income from public works I would refer the 
reader to an article on The Art of Economic Development recently 
jpublished by me in the Indian Journal of Economics.* 

So far as I am aware the relevant economic principles have 
been sufficiently considered in the foregoing introduction. I have 
stated them in terms of the zemmdari system of land tenure ; but 
tbe statement would differ in no essential feature when applied to 
ryotwari tenure, for the State may here be regarded as the landlord, 
but one of a benevolent disposition, in most places refraining from 
taking a full economic rent. The reorganization will be more 
beneficial in the ryotwari than in the zemindari districts provided 
the standard of living is sufficiently raised ; but its benefits will 
be more transitory if the standard of living is not sufficiently raised 
because the larger niargui of profit to tlie cultivator will merely 
enable population to increase faster and tbe subdivision of hohlings 
to proceed so much the faster. 

The principles which I have stated are in fact independent of 
law, being based upon tbe primary economic instincts of mankind. 
I do not think it necessary to discuss the legal aspect of such a 
reorganization because it appears to me that this is one of those 
fundamental reforms in which all existing law must be swept aside, 
tbe resettlement being based upon common principles of expediency 
and justice. Although it may be held that there are certain family 
ri^its of property in land, the loss of which can never be'oompensated 
fully by any money payment which would, bo within the financial 
possibilities of any scheme of reorganization, yet I am convinced 
that the State must adopt the policy that rights which cannot be 
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more satisfactorily adjusted by other means, as by the allotment 
of land in the rcorgarized villsge, or in some distant locality, must 
be compromised by a money payment. In the reorganization all 
rights whatever must first be liquefied and then a re-allotment 
of existing land should be made upon the basis most expedient 
for the community as a whole after the type of the new community 
to be created has been decided. The remaining rights would then 
be dealt with serially in such manner as to give the most benefit, 
or do the least ]\arm, to the persons concerned. It would be danger- 
ous to attempt to regidatc any such reorganization by precedent, 
or to make it conforni with the existing laws which have totally 
divergent aims, being mainly concerned with the maintenance 
of the status quo. 8ucli a fundamental change can only be carried 
through successfully by reliance upon first principles, having 
constantly m view the welfare of the new community to be created 
and applying the broad principles of humanity to the cases of 
liaidship which may be expected to present themselves. 


(To he continued.) 



THE TENTH MEETING OP THE BOARD OP AGRICULTURE 

IN INDIA. 


The tenth meeting of the Boaixl of Agrioultiire was held at 
Poona ftoin lOtli to 15tli De(‘emlj<‘v, 1017. under the presidency 
of Mr. James Maokeuna, Agricultiiriil Advisci* to tlie Government 
of India. TJie mcetijig was a notahlo one from many points of 
view. This was the first occasion on whicl'. tl>.c Board enjoyed the 
honour of being presided over on its opening day by tlie Govern- 
nor of a PresideiwiV, a Governor wlio in s])ifc of liis otJier onerous 
duties is still a practical farmer and was an agric.nlturalist before 
he was a Governor. It is to be h()])ed that in fnttno when meetings 
are held in altei-nate years at (jentres oth.(>r than Piisa, His Excel- 
lency Lord Willingdon’s example will be followed not merely from 
a sense of duty or recognition of the growing importance of the 
Board but from a genuine interest, in agriculture such as His 
Excellency displays. The subjects on tl•(^ agenda W'ere wi<lc enough 
to appeal to not only the agricultural, but, also the economic and 
industrial, interests. The number of those who took i)sirt in the 
discussion was the largest on record. Th.e members (48 in number) 
were as usual drawm from the various Agihiultural and Veterinary 
Departments. The visitors included, besides the Hon’ble Sir 
Claude Hill and the Hon’ble Mr. R. A. Mant, the Inspector-General 
of Irrigation, the Officiating Director of Army Veterinary flervices, 
a University Pi-ofessor of Economics, an Assistant Director of 
Public Instruction, a Registrar of Co-operative Societies, represen- 
tatives of the cotton trade of Bombay and of firms interested 
in agricultural machinery and fertilizers. But the most noteworthy 
feature was that several non-official 'members of the Provincial 
Legislative Council were invited as visitors and they took an active 
part in the discussion and materially widened the lines of the debate. 

( »l ) 
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As mentioned above, the hist day’s proceedings opened with a 
speech by His Excellency Lord Willingdon, which was characterized 
by an insight into the practical side of agriculture which was 
much to the point. His Excellency, after paying a tribute to the 
worth and work of the Agricultural Ser^dce, referred to his own 
personal e^erience in this country as a breeder of pedigree stock, 
so well known to the readers of this Jownd, and invited those who 
were interested in dairying to inspect his herd and milk records at 
Ganeshkhind. Not a few availed themselves of the excellent 
opportunity so kindly offered by His Excellency of witnessing a 
practical demonstration of the results of scientific breeding and 
scientific feeding. In conclusion, His Excellency acknowledged 
in fitting terms the zeal and energy with which the Bombay 
Department of Agriculture has created a desire among the farming 
classes for improvement and progress. 

Sir Claude Hill, Member in charge of the Revenue and Agri- 
culture Department, Government of India, next addressing the meet- 
ing, echoed the sentiments of aU present when he warmly thanked 
His Excellency Lord Willingdon for having honoured the Board by 
his presence on that day. He referred to the death of Professor 
Barnes in suitable terms and the loss occasioned to the Department 
by his premature decease. Sir Claude then dealt in detail with the 
various subjects set down for discussion by the Board and pointed 
out how the Agricultural Department could co-operate with the 
Military in the establishment of horse-breeding farms in different 
districts in India. 

Time and rpace do not allow of full justice being done to the 
seventeen subjects discussed and the fifteen resolutions passed by 
the Board. For this the reader is referred to the published proceed- 
ings of the Bwrd.* All that can be done here is to touch on a few 
salient points in the discussions that took place onthe various subjects. 

The first item on the agenda evoked considerable interest both 
on the part of officials and the large number of non-officials who 
were present, as it dealt with the disability of agriculture over a 

- — . i—e 
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large part of jludia arising from the fact that the size anti distribution 
of the land holdings are such as to tender them essentially uneco- 
nomic units. Here the Board was dealing \vith a problem of the 
widest interest to India and the siibsec[uent debate dealt with all 
sides of the question from legal to agriiuiltiiral. The Hou’blc liti*. 
Keatinge who opened the disttussion showed in an interesting 
speech how this sub-division of land smothers any attempt ait 
agricultural improvement almost at its birth. The root cause of 
this trouble lies in the existing law of inlaeritance, both Hindu and 
Mahomedan, which provides for the partition of a holding, however 
small, amongst the members of tlie family, aind for the repartition 
of the sub-divisions so created at caaOi generation and so on ad 
infinitum. The Hon’ble Mr. Keatinge wais therefore in favour of 
starting with a permissive Act allowing ainy man to declare a holding 
indivisible for ever in spite of the existing law of ijUicritaiwa*, ajid 
then such a holding should descend by piimogenituie. This, being 
the policy of least resistance beloved of all governments, brouglit 
forward some pointed suggestipns from Indian members foi- more 
drastic action. The Hon’ble Dewan Bahadur (Jodbole who had 
once raised this question in the lotsal Legislative Council was for 
compulsory consolidation of all holdings and then legislative prohi- 
bition of any re-division. Professor .Stanley Jevons who spoke from 
the point of view of the economist advocated prevention of reduc- 
tion of the average size of the unil of cultivation by raising the 
standard of living and reorganization of holdings so as not only to 
consolidate them but also to make tlicm larger. He was for action on 
the lines as drastic as the “ enclosure ” movement of England, but 
with the consent of the majority of the owners of the holdings. 
Beferring to the United Provinces which is not a ryotwari tract like 
Bombay but a zemindari province, the Hon’ble JMr. Hailey said that a 
change in the revenue law rather than in the law of succession would 
meet the needs of his province. The Director of Agriculture, Madras, 
relied more upon the awakening among the people themselves 
than on any legislation. He feared Mr. Keatinge’s permissive legis- 
lation would havte little effect unless accompanied by a campaign 
of enlightenment. Several other gentlemen took part in the 
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discussion and there was unanimity on the point that this ciymg evil 
should be put down. Sir Claude Hill who summed up the dis- 
cussion believed tliat no good would come from riding roughshod 
over the traditional sentiments of a people not radically progressive, 
and the first step should be to give them an opportunity of showing 
how far th.ey were prepared to take remedial measures on a per- 
missive basis. That seemed to him the true merit of the compro- 
mise embodied in Mr. Keatinge’s bill. If the benefits e:q)ected from 
the permissive nw'asures were found to be illusory, it woidd be for 
consideration whether moie drastic legislation on the lines proposed 
by the Hon’ble Mr. Godbole should not be resoited to. The reso- 
lution adopted by the Board on the motion of Dr. hlann recom- 
meiidcd that the question be closely investigated and experiments 
made in each provincial area in consultation with the Kegistrar of 
Co-operative Societies with a view to the adoption of such measures 
as seem best adapted to meet the special local requiiemcnts and 
the introduction of such legislation as may be necessary. 

Subjects II d III referred to the prograximies of the Imperial 
Department of Agriculture and the Bacteriological Laboratory at 
Muktesar aird of the Provincial and Native States’ Agricultural 
and Veterinary Departments, and the absence of any debate showed 
conclusively that the Board was neither critujal nor anxious for 
enlightenment on the subject of progranunes. No criticisms or 
suggestions weie forthcoming and the question arose as to the 
necessity of submitting these programmes to the Board. The 
vieAV of the majority seemed that the programmes were in a way 
useful, but- it was not necessarj^ to submit them to the Board. 
It was therefore recommended that they shoxild only be published 
annually as a separate compilation for circulation to all concerned. 

The nex-t two subjects {IV d V) dealt with the publications 
of the Department. It is pretty generally recognized that the 
Indian Agricultural Department has not got the full credit in the 
past for all the work it has done, partly because of the inadequate 
methods of publication then in vogue, but mostly because of the 
apathy with which agricultural problems are regarded by the public 
press in this comdry land the peculiar -views taken in the few critical 
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articles which have appeared from time to time. Recently attempts 
have been made to popularize the department h 1 publications and 
make them more attractive, and the discussion on the subject 
elicited the fact that the Agriadiural Journal of India was at least 
regarded as being of popular interest in its new form. W it h regard to 
the question ofsunuuarizmg and indexing agricultural publicatiotis, 
the necessity for such work w'as uidely recognized, but it was felt that 
there was no staff to imdertake it. The Board reiiommended that 
the reports of agricultural stations iji India should lie summarized 
and indexed by the Imperial Staff at Pusa whicli wdll be strengthened 
for the purpose. 

The question of holding sectioiml meetings of the Board of 
Agriculture in years in which a meeting of the full Board is not 
held {Suhfed VI) was then discussed and the Boanl recommended 
that meetings of the mycological, entomological, and chemicial 
sections should be held hi years in whi<h there is no me(>ting of the 
Board, that these should not be (tontined to memlters of the Agri- 
cidturll Departments but otheis iuteiestc.l ni thes<^ subjects 
invited to attend, that agrioidthral oHicers engaged in experimental 
work should also hold periodical sectional meetings to discaiss their 
results and methods, and that the veterinary sec.tion should tuect 
every three years. As regards the botanical section the Board <bd 
not think any sectional meeting necessary, for most of the oi«(*rs arc 

engaged in investigations on special crops or groups of crops, and 

it was felt that there would be little advantage in a botaiiist engaged 
in work on cotton and wheat meeting others wmkmg on ncc and 
iute The Board, however, expressed an upuuon that members of 
tto ■D.partm.at might with Mintage a,ra»g» to work 

carried on by others engaged m the smw braiwh o( work m other 


^ Ihe problemhow to deal with the short-sighled and evil praidice 
of mbdng and ndnlteiation which i. rfowly bringing Indian pteduto 
into dihtopnte in foreign market, .n.1 rob. tbe cultivator of ft. 
ftUl ftare of bis proat..ha. come more pronnnently to notice a, fte 
remdt of the war. A. ba. been .toted by fte &o«rnn«m of India 
in . reference whiob be. been made to aU Chamber, of Ununerce. 
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it seems leasonsble to suppose that the pxeseut war will be followed 
by a period of keen oompetitiou among industrial nations for mate- 
rials of all descriptions and for products wbicb India should be in a 
specially favourable position to supply, and when it is realized that 
the watering of cotton, the adulteration of jute, and the general 
monkeying of all other agricultural produce put forward for e:q>ort 
in India has reached a fine art it seems hardly probable that an era 
of high prices or a reputation for coimnercial morality wiU auto- 
matically follow. No formal resolution was passed by the Board 
on this subject {Subject VII), but the report of the committee was 
adopted. The committee regarded the co-operative machinery as 
too slow for the changed conditioirs created by the war, and also 
bmshed aside the proposed remedy of issue of certificates of purity 
either by Government or commercial bodies as cumbrous and 
expensive. In their view the most hopeful method would be that of 
control at the port of export and the refusal to allow the export of 
produce below a minimum standard of cleanliness or of purity, such 
a standard to be fixed by or in consultation with representatives of 
the trade both in this country and the countries to which the bulk 
of the produce is exported. Such a standard would of course vary 
with every class of commodities and for the same class would change 
from time to time. The committee also suggested that in order 
to defray the costs of examination at the ports an export duty should 
be levied. Once it is widely realized that traffic in adulterated 
produce is no longer a paying proposition, the trade will adjust 
itself to the requirements of the consumer. 

So long as the bullock remains the chief motive power of the 
plough, the Veterinary Department and the Agricultural Depart- 
ment must follow each other about India and the development 
of veterinay science in India is therefore closely bound up vyitb the 
progress of agriculture. Thus the subject of veterinary education 
{Subject VIII) was from this point of view no less important than 
that of agricultural education itself. The principal question before 
the Board was. whether it was advisable and possible to raise the 
standard at one or more selected colleges so as to turn out students 
who will be quajjfied for appointment to the higher grades of the 
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Provincial Se^ce or ultimately to tLe Imperial Service and to make 
recommendations as to the best method of reorganizing and admini* 
storing veterinary colleges and schools. A committee mainly com- 
posed of veterinary experts dealt with the question and the Board 
adopted their report without discussion. 

Ibe next subject {IX) was that oi the value of pbosphatic 
manures in India and the possibility of arranging for the luanufactui'e 
of superphosphates on a larger scale locally so as to lessen their 
cost. Though at present there is not sufficient evidence to state 
definitely that any deterioration of the soil arising from depletion of 
phosphates has occurre<l generally throughout India, the importance 
of pbosphatic manuies to the various crops has l)eeii widely demon- 
strated by the experiments earned out at Gox'ernment farms in the 
different provinces and it was felt that a demand for this manure 
w'ould come. The Board therefore recommended that a survey of 
the coimtry’s resources in mineral phosphates sliould be undertaken, 
that with a view to keep the supply at a ])rice within the reach of 
the cultivator the contrid over all the internal mineral sources 
of supply should be retained by Government, and that the question 
of reducing internal railway rates charged on concentratetl manures 
should be considered by the Bail way B(>ard. 

It is generally recognized that the large number of field ex]i>«'- 
riments carried out in the past have not led to such definite results 
as were anticipated and this caused the subject of erq^erimental 
error {Subject X) to be discussed this year. In a country like India 
nothing is likely to do more harm to a yoimg department than 
hasty conclusions and generalizations. Great importance therefore 
attaches to the comprehensive recommendations made by the Board 
on this subject. 

As regards the proposed collation and publication, for general 
information, of the useful data on manuring and tillage now 
available as the result of the experimental and research work already 
carried out {Sul^ XI) the shortage of staff now so evident in the 
Department rendered it impossible for any action to be lecom- 
mended by the Board. 
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The next subject (XII) of bringing improved methods of agri- 
culture to the notice of cultivators may truly rank as the “ popular 
doyen ” of the Department, and though it had remained in retire- 
ment for the last four years with a view to recruiting its strength yet 
even the versatile Dr. Mann who has fathered it from the beginning 
was forced to admit that the subject has not increased in weight 
since it was last seen at Coinibatore in 1913. No important new 
method had been evolved since tlien and the Board satisfied itself 
with making recommendations as regards the extension of the 
methods at present in vogue only in certain areas. The Board 
recommended that where district boards employ district agricul- 
tural inspectors to tour villages, advising on seed selection, tillage, 
prices, etc., they should be members of the subordinate staff of the 
local Agricultural Department deputed for the purpose and should 
work under the direction and supervision of the Agricultural 
Department ; that co-operative orgairizations should be widely utilized 
for demonstration purposes and where these do not exist steps should 
be taken to cmate them ; that taccavi loans for agricultural purposes 
and improvements should be granted on the recoimnendation of 
the officers of the Agricultural Department ; and that the system 
of appointing trained cultivators, such as the Kamdars employed in 
the Central Provinces and other provinces, as local demonstrators 
of agricultural improvements, should be widely exteirded. 

The nc(!essity for legislation legarding the sale of fertilizers 
{Sul^ect Xlll) was next taken up. It was considered by the Board 
in 1906 and again in 1907 and the conclusion then arrived at was 
that the time was not ripe for the introduction of legislation, but the 
desirability of maintaining a special watch over the development 
which might take place in their use was recognized. The use of 
artificial manures has spread considerably in this country during 
the last decade and the planter as well as the ryot requires protection 
against adulteration. The Board therefore considered that the time 
has now arrived for the introduction of legislation to regulate the 
sale of fertilizers 

Svd^d XIV aroused a good deal of interest owing to the fact 
that a world’s food shortage is at present being experienced and 
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though the primary function of the Agricultural Department i» the 
increase of yield yet the necessity of accelerating the pace of increased 
production is evident to all. That, the shortage will ( ontinuc for 
a long time even if peace is restored soon is now almost, a certainty, 
and that fndia can take a large share in relieving this shortage 
cannot ho denied. It was recognized that the bringing of Wivste 
areas under cultivation or increasing the area under foodstuffs are. 
administrative questions. The metluKls which come proiwrly 
within the scope of the Agricultuial Dc])artment. are tl.e 
introduction of improved varieties, manures, and IxUter (udti- 
vation, and the Board showed itself fully alive to the question 
before it. 

Though the problem of jmttuig the <'anc sugar industry on a 
sound basis {Subject XV) has l)een discussed at. each meeting of the 
Board since the year 1911, it has assumed siiuc the beginning of the 
.war an interest of its own as the pievailb^ high price of sugar luw 
given India an opportunity to (jonsiderably improve her position 
in this industry. The Board of 1917 was notable for a definite 
step in this direction being advocated in the creation of a siigar 
bureau. It also lecioinmended the opening of a sugar station in 
Biliar and also in Assam and the extensiojr of experimental work 
on the subject in Burma. Some of the facts given by Dr. Barber 
in his comprehensive review of the situation showed clearly how 
the question of a bureau has become one of immediate urgency. 
While the Department is contuming work on the introduction of 
the new varieties of cane, of l)etter agritadtural methods, and of 
improved manufacturing pi'oces.scs, the need for ,1 cejitral authority 
to correlate all the accumulated facts for the teuefit of future workers 
has become acute and in our opniion the Board coidd have gone 
further and advocated the creation of a committee to tackle the 
whole subject of the industry at this the most favourable oppor- 
tunity possible. Dr. Barber’s claim that the problem of producing 
the seedlings suitable for North Indian conditions, under which the 
largest area under sugarcane lies, is in a fair way to being solved was 
borne out by the series of seedlings which were exhibited in the 
Board’s room. It is easy to realize the inunense importance of this 
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success, if it fully materializes, in the development of a really healthy 
sugar industry in this country. 

The necessity for investigation into the water requirements of 
crops {Svlject XVI) followed. When we take into consideration 
the large aiea under irrigation at piesent and its extension in the 
near future, the importance of the investigation as to how the water 
can he used to the gieatest advantage and with the least possible 
damage to the soil will at once be apparent. Dr. Leather on the 
chemical and Mr. Howard on the agricultural side have both gone 
into the subject, while agiicultural and irrigation officers in the 
provinces have made some important observations ; but all this 
scattered information needs to be put together and further investi- 
gations are necessary. The Board therefore resolved that a special 
Imperial officer of agricrdtural experience with a suitable staff be 
appointed to investigate the water requirements of crops and that 
an experimental station or stations be selected for this research 
work by the staff after it has been appointed. 

The last day of the Board’s sitting was devoted to agricultural 
education (Suiject XVII) and this let loose a flood of eloquence 
which had been pent up by the technicality of the previous subjects. 
Never was it more clearly shown that every one has an opinion on 
education and the Board was very emphatic in the expression of its 
views. “ A sound system of rural education based on rural needs 
is essential,” “ the present system is wholly inadequate,” “ revolu- 
tionary improvements are needed in the system of rural education,” 
there should be co-operation between the Education Department 
and the Agriculcural Department in eflecting necessary changes,” 
“ the provision of the necessary funds should form the subject of an 
immediate, careful, and detailed examination by the various pro- 
vincial administrations,” are some of the phrases occurring in the 
resolutions. A couple of clever speeches by Mr. Biss, the educa- 
tional expert detailed to shepherd the committee, did much to 
bring home to the Board the lines on which he thought the soundest 
progress coidd bo made. With Mr. Higginbottom advocating the 
fulfilment of everything in the next five minutes, Mr. Clouston in 
favor^f slowness because it was slow, Dr. Kunjan Pillai AHlntig 
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for the millennmm based on the present system of ediuiatiou while 
Dr. Colenian demanded a thorough overhaul of the foundations, the 
Board listened to a debate of a class rarely Ijeard behue. One 
cannot help thinking that possibly the (thoice of tl)e Council Hall 
bad much to do with this unwonted eloquence whi(;h formetl a 
fitting termination to the most successful meeting of the Bi>anl yet 
held. It w^as sad to feel that the familiar fa<;e8 of Col. Pease, i)r. 
Barber, and Mr. Gammie would be missing fron\ the next meeting, 
and the President in bidding them farewell exjnessed the feelings of 
all. The opportunities for seeing the Agricultuial College, the 
adjacent farms, and the work of the Bombay Department in an<l 
around Poona, the aiTangements for the meeting, the cam]) and 
the mess at the Gymkhana Club, ttoupled with the general 
amenities of the station, made the 1917 meeting a very j)lea8ant 
one to all concerned. 



IN MEMOEIAM. 

Lieut. E. J. Woootiouse. M.A., F.L.S. 

It is with deep regret that we record the death of 
Mr. E. J. Woodhouse, late Principal of the Saboiir Agricultural 
College and E(iOJioniic Botanist to the (loVermnent of Bihar and 
Orissa. 

Mr. Woodliouse was educated at Marlborough and Trinity 
College, Cambridge, and joined the Indian Agricultural Service in 
1907 as an PloonoTuic Botanist. In 1911 he was appointed Principal 
of the 8abour Agricultural College and h(dd that post till in 1915 
ill response to the call of duty he joined the Indian Army Reserve 
of Officeis. 


He lias now made tlic su])reme sainilice, h.aving died of wounds 
received ill action on the 18th December, 1917. Duhe ct decorum 
est pro patrid mori. 

As a member of the Department Mr. Woodliouse was a Botanist 
of very high abilities and with much enthusiasm for his Work. 
Amidst the lie a y duties of organizing the Sabour (Jollege he found 
time to do a considerable amount of botanical and entomological 
work of real and lastmg value. Personally Mr. Woodhouse had a 
peculiar charm of maimer which endeared him to all. His untimely 
death has robbed the Depai tment of a young officer of great promise, 
but he died as he would have ivished — ^a soldier’s death. 
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TESTING NEW CANE SEEDLINGS IN 
NORTH INDIA.* 


BY 

C. A. BARBER, Sc. D., F. L. S.. 
Government Sugarcane Expert, Madras, 


The work at tlie Caiie-breeclijig Station at (\)imb{itore lias 
now reached a stage when a (doser (ioimeiJtion is needtid with sugar- 
cane farms in various parts of India. 

The object aimed at in founding tJie station was to obtain 
better varieties of cane than those at present grown in India. Bui 
this is complicated by the fact tliat these canes are divided into two 
very well-defined classes — thick tropical and thin indigenous ones- 
W'hicL have to be dealt with separately. Tliere are already many, 
excellent thick canes in tlie country, wliile tlie tliin ones are 
generally of very inferior quality, but numerous seedlings liave 
been obtained in both classes. 

To obtain thick cane seedlings of promise is merely a matter 
of routine, and a large number have been raised, some of whicli it is 
hoped will be of value in agriculture. The raising of the tJiin seed- 
lings, or such as w’ould be needed to replace the indigenous class, is 
much more difficult, and, because of the nuuih greater area under 
these, their production has received most attention. 


• A Note Bubmitted to the Tenth Meeting of the Board of Agrictatwe in India held at 
Pooiia in Beoember 1917. 

( 24S ) 
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The follo\viiig is an approximate summary of seedlings 
considered suitable for North Indian conditions, which have been 
obtained each year up to the present time : — 



Probably 

Number of seedlingH grown 

Total number of 


suitable 

to maturity 

seedlings raised 

Iflll-lS 

0 

48 

48 

1912-14 

3 

2,067 

10,000 

1913-15 

4 

2,400 

20,000 

1914-16 

10 

3,400 

3O.C0O 

1915-17 

15 

4,100 

30,000 

1916-18 

(100-300?) 

4,800 not yet analysed 99,000 


From this table it is seen that, with the current cropping season, 
there will be a great expansion in the number of seedlings considered 
suitable for North India, and there is every prospect of this Jiumber 
being steadily kept up each year in the future. The number of 
seedlings raised this year and noiv approaching maturity, which 
may produce varieties of value under North Indian conditions, is 
2,800. These are chiefly crosses between thick tropical canes and 
hardy Indian ones, or “ rogues ” of thick canes. And it is worth 
pointing out that we have in the seedlings raised also made a distinct 
advance to the solution of the problem of obtaining varieties suited 
to the very different conditions in North Indian sugarcane tracts. 
Taking, for instanc.e, three canes as typical of such tracts, Katha 
for the Punjab, Saretha for the eastern portions of the United 
Provinces, and Pamahi' for Bihar and the contiguous part of the 
Uidted Provinces, we have the following seedlings growing i 

Punjab, 200 seedlings obtained by crossing Katha fl-nd 
Kansnr Avith thick canes. We shall probably obtain, 
from these, 20 varieties worth trying in the Punjab, 
while some of the next series will also probably be worth 
considering. 

United Provinces, 800 crosses between Saretha «.od thick 
canes, which are likely to yield at least 60 worthy of 
further trial. 

Bihar, 600 Crosses between Pansahi and thick canes, from 
which we in&y reasonably ejqpect 40 Varieties suitable 
to the Pansahi tract. 
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Our recent success is mainly due to two causes— -t]>e more 
efEective control of tlie flowering of tlic cane varieties, ami a careful 
(lisprunination of suitable inotliers.' A. furtlior factor is tKo use 
of rogues as parents. In each c-rop of tliick cane seedlings there 
usually oc.cur a small percuuitage ol seodli)igs diJTering (*ut.irely from 
their parents and simulating tlic thin canes of North Imlia. Tlicse 
are very vigorous hut of low sucrose content ; they flower very 
readily, have abundant ]>ollen, form seedlings iji ])rofu8ion, and 
flower earlier than the indigenous canes and more oj‘ less at the same 
time as the thick canes. They have been freely used to cross witli 
good thick canes, and a large number of scuidlings have been 
obtained by this method. 

This portion <d our work tlius also enters tJie routine stage, 
and it becomes ncciessary to (;onsider the best means of testing the 
fitness of these seedlings in tlic field. 

It must be emphasized that the work on the Oane-breeding 
Station is very different from that in tro])ical sugar liountries 
where only thick varieties are aimed at. A yet more important 
difference is that tlic seedlings are wanted for places wliose climate; 
and soil are very different from those at the station. 

While tJie Canc-breeding Station is eminently suited for 
obtaining masses of c.ane seedlings, ( he first object aimed at, it is 
poorly equipped for testing these seedlings afterwards. Although 
constantly being improved, it has no good plantation land, and the 
sucrose in the juice varies a good deal from year to year in the 
same seedling or variety. ITiis variation will be seen from the cases 
selected below 


1914-15 1916-16 1916-17 

Per cent. Per cent. Per cent. 

12-21 13*40 10-17 

15-07 13-06 12*50 

11-74 16-56 12-74 

There are similar, though less pronounced, differences in. vigour 
year by vear, partly due to rainfall and partly to the part of the 
farm on which the seedlings are grown. 


1913-U 
Per cent. 

M2 13*1H 

M21 13*00 

M46 16*81 


17 
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The Biicrosc readings on the Cane-breeding Station, as already 
pointed out elsewhere, are also low: — ■ 



('ane-brceciinfc 

Central Farm, 

Jubbulporo 


Station 

Coimbatore 



Per cent. 

Per cent. 

Per cent. 

Thin canes M2 

12-21 

14-58 

16-21 

M19 

1326 

16-75 

12-74 

M45 

n-74 

17-78 

14-71 


Cane-breeding 

Palur Dacca 

Jorhat 


Station 

Farm Farm 

Farm 


Per cent. 

Per cent. l^er cent. 

Per cent. 

Thick canes B147 

15-8S 

17-73 16-47 

17*69 

Bm 

16-76 

19-93 18-62 

17-77 


Arrangements are already being made whereby the thick cane 
seedlings will be tested elsewhere, and a piece of land is being 
acquired in the neighbouring wet land area for the furtherance of 
this part of the work. For testing the thin cane seedlings and 
those obtained by crosses between thick and thin varieties, it is 
proposed to enter into negotiations with certain North Indian 
provincial stations wliere there is the chance of accurate chemical 
control, drafting successive scries of likely seedlings to them for 
furtlmr growth. There sluuild be little difficulty in growing, say, 
60 seedlings in rows on such farms, and testing them as to vigour 
and sugar-(!ontent. 

This is a cliange of policy from that laid down. It was 
proposed to grow the seedlings for three years on the Cane-breeding 
Station before distributing them. But the exceedingly variable 
results obtained in successive years render this a waste of time, as 
we are sometimes altogether doubtful after the three years as to 
the relative value of the seedlings grown, and we have reason to 
suppose that their behaviour elsewhere will be quite different. 

The seedlings thus far grown to maturity are numbered 
“ Madras, 1 — 17,000.” These figures will increase year by year and 
are cumbersome. Besides this, confusion has already arisen between 
Madras seedlings and Mauritius seedlings grown in India, such as 
Maur. 1237, 66, 16, 16, 30,- 3^, 131. It is suggested that a new 
series of numbers be started of. such canes as are, after testing in 
the Provincial farms, considered worthy of trial by the ryots in 
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the field. These will obviously bo far fewer, aud tlie numbers will 
be much easier to deal with and remember. The new series may 
be Jiamed after the Cane-breeding Station and termed “ Coimbaiorc 
Seedlings ” (Co. 1, 2, etc.).* 

It is proposed to commence this distribution during tlic current 
season with, say, a dozen varieties, and th.is will bo followed later 
on by others as the fii’st ones are rejectetl. Suggestions are invited 
as to which Provincial Departments will agree to co-operate with 
the Sugarcane Expert and enter into this arrangement. 

(A demonstration of the v'arious classes of seedlings that are 
being raised was made at the Meeting of the Board of Agriculture 
at Poona.) 


APPEiNTDIX. 

The following circular has been issued with Ihe seedlings since 
distributed from the Cane-breeding Slation; - 

Owing to our success in the jiast two seasons in obtaining 
desirable crosses between tropical canes and thin Indian varieties, 
it has been decided to start a tentative distribution (d some of these 
to Provincial farms. As there are foiu’teen or fifteen of the latter 
who have intimated theii- desire for seedlings, Ihc material availabKi 
is unfortunately small, but it is hoped that this will not recur. In 
sending these out a (icrtain amount of selection has been madt;, 
those for the Punjab, for instance, differing markedly from those 
for Bihar in parentage, thickness, and early riyiening. It is important 
that the period of testing should extend for several years, because 
it takes some time for a .seedling to accommodate itself to the 
Vegetative mode of reproduction, as well as to acclimatize itself 
to the very different conditions of .soil, temperature, and moisture 
in its new surroundings. As an instance, a certain cane was distri- 
buted because of its rich juice ; it refused to grow more than a 
couple of feet in length for the first four years, but was kept on 
because of its juice ; in this the fifth year it has suddenly grown 

* On iuitber considention it appeared best to attach Coimbatore numbeis at once to the 
seedliogB aeleoted for distiibation this jeM, ai the proposal to alter the ntunberiiig after 
distribatioii would be uawoxkable. This has aooonliiigly been done. 
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well and the juice does not seem to have sufiered by the change. 
There are numerous instances, in the Indian experience of the paet 
twenty years, of such gradual acclimatization. 

We have from time to time obtained a series of Java seedlings 
specially selected for Indian conditions and as these are now receiv- 
ing marked attention and have given good results, especially in 
Shahjahanpur, Mysore, and the Central Provinces, the new Madras 
seedlings should bo compared with them. These Java seedlings 
are therefore widely distributed for this purpose, besides their own 
intrinsic merit. They have l)cen in the country for six to seven 
years and have been grown on the Cane-breeding Station from its 
start, and are most of them at least twenty years old. It is import- 
ant, from what has been said above, that this should be borne in 
mind when they are compared with the Madras seedlings. 

It is hoped that the results obtained in different places will be 
communicated in due course, as this will enable us the better to 
judge what class of seedlings is likely to succeed in different parts 
of the country. The Madras numbers (of seedlings grown to matu- 
rity and analysed) will this year considerably exceed 20,000, and 
as these figures are cumbersome it has been decided to institute a 
new series for such as are being distributed, “ Coimbatore ” taking 
the place of “ Madras.’' These numbers will commence with the 
present distribution. The six seedlings sent out four years ago 
were intended to act as a guide to the growth of Madras seedlings 
in different parts of the country, and, having now served their 
purpose, may be discarded. 



THE TREND OP INDIAN AGRICULTURAL 
EXPORTS. 

BV 

A. C. 

Deputy DireeUnpf AgricvUure, Chota Nippur. 

The distance ol India ironi the ])rincipal ports of Europe and 
the reduction of shipping facilities have combined with the develop- 
ment of tj'ude across the Paciiic to lessen the eifect of the war on 
Indian agriculture. The tracts that produce wheat, cotton, sugar, 
and indigo have no doubt benefited by the higher prices of those 
staples, and their area has been extended at the expense of oilseeds, 
the value of which has fallen, but. the general ratio of prices of the 
ryot’s produce to those of his rfequirements has not seriously changed, 
nor has the general level of wages risen owing to the tliversion of 
any considerable amount of labour t.o military occupations. On 
the other hand, the war has undoubtedly interfered with, and in 
fact almost temporarily arrested, the normal secular change of 
prices that has been in progress since the first railways were made 
in India. When normal conditions are restored, there is every 
reason to suppose that this secidar change will be resumed and 
intensified, and a few speculations as to the nature of the change, 
and its probable scope in the near future, may therefore be of 
interest to a Department which must look forward a decade for the 
results of its activities. 

The contrast between India as an agricultural countiy and the 
western industrial world is marked, and is likely to remain so until 
coal becomes a minor factor in industrial production. As long as 
coal remains the all-important factor in raising and maintaining the 
standard of living above the point at which the necessary minimum 

( 249 ) 
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of food and warmth is assured to all^ so long will India remain 
primarily agricultural in character as compared with countries 
where coal is relatively abundant. Before the use of coal when 
the production and distribution of food was effected entirely by the 
consumption of a poitiun of the food produced, periodical war or 
famine were alternatives which a settled population had perforce to 
contemjdate. The fear of famine has recently been almost exorcised 
from India, and her resources in coal and other forms of power 
are probably sufficient to enable her to maintain an efficient system 
of communications at a cost which, in view of the density of the 
population in cultivated tracts, is likely to compare favourably 
with the cost in coimtries where the population is more diffuse. 
But beyond this, it seems probable that industrial organizations on a 
large scale will be limited to the few places that are particularly 
favoured in the matter of supplies of power and raw material — a 
generalization that is supported by the exceptional prominence of 
the few great non-ugricidtural industries in India, such as the 
Kolar gold-fields, the Sakchi steel works, and the Bombay cotton 
and Calcutta jute mills. 

This being so, the influence of industrialism on India is likely 
to be, so far as the neaj' future is concerned, mainly external, and 
the sufficiency of the coal supj)ly for purposes of internal transport 
will only serve to accentuate the contrast and intensify the reaction 
between foreign industries and Indian agriculture. 

The nature of the effect on Indian agricultiue can be judged 
from the change that has aheady taken place since the opening up 
of the country by railways— the extension of the cultivation of a 
limited number of great staples for export. Cotton, wheat, jute, tea, 
groundnuts, and other oilseeds almost exhaust the list, but the 
effect of their export in raishig prices and wages in the districts 
concerned is already very considerable. 

There are tw'o ways in which the war is likely to affect this 
development. Firstly, by converting Furope from a creditor to a 
debtor continent it will inevitably cause an outward pressure of 
population towards other teiliperate areas, and thus lead to more 
intensive cultivation of vast expanses of hitherto only half 'farmed 
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land in those areas. Secondly, it has already led to a cryatallizatioii 
of industry in huge orgauizations which will be devclopetl on 
lines that are far more economical of labour than has hithei*t '0 been 
the rule outside America. The population of Eimopo will spread 
over the temperate areas, and the standard of livnig of the majority 
will rise very rapidly. It is quite possible that -measured in the 
products of industry — wages and the value of food, fuel, and 
agricultural products, among luitions of Eurojiean stuuk as well 
as in Japan, will have doubled between the years 1914 and 1924. 

India will get her cloth and imported machinery and niamires 
at a less cost in terms of her agricultural exports, and the ryot will 
have a greater inducement to grow staples for export after his own 
food requirements have been met. 

From the point of view of the iVgricultural De))artmcnt, tJie 
important point is to recognize the growing imjiortance of exjunt 
staples, and to anticipate, as far as nury be, the demand lor such 
agricultural products as seem likely to pay best under the new 
conditions. There are innumerable small crops ■ inferior millets 
and other cereals, and pulses — which give small yields and are now 
grown at considerable labour I’or local consumjition ; it is reasonable 
to suppose that with prices of crops, which give a much higher money 
return, rising, as compared with prices of artifhual manures and 
implements, the area of those smaller crops wjU decrease indefinitely. 

On the other hand, there will be a gjowing demand for such 
tropical and sub-tropical products as coconuts, rubber, tea, coffee, 
cotton, and oilseeds of all kinds. 

The great variety of species of plants cultivated in India under 
special conditions for local coirsuinption is likely to give way to an 
equally great variety of races of fewer main species of commercial 
importance, the value of which will be fixed by world standards 
instead of by local peculiarities of soil and market. 

More detailed speculation with regard to this general proposi- 
tion should enable workers in each main agricultural tract to 
pick out with some assurance the crops to which special attention 
should be given, but there are one or two fundamental factors of 
the European demand which nanow down the enquiry considerably. 
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First comes the question of freight ; bulk for bulk, and weight 
for weight, tl)e most eicpensive products will of course bear the 
cost of freight most lightly, and of non-perishable staples not already 
exported those that have the highest inherent value are* most likely 
to find a market abroach Secondly, there is the probability that 
the northern races will increase the out-turn of the staples of the 
temperate areas and rely on southern latitudes chiefly for the 
products that suit tlic cliaracteristic climates of the tropics and 
sub-tropics. Apart from sucli purely southern products as coftee, 
tea, (joconut, rubber, and cotton, there are a large number of crops 
grown in India which require a definite warm dry period in which 
to mature their seed. The more important of these are pulses and 
oilseeds. These (irops liave been comparatively neglected in India, 
but they have a peculiar value in view of a growing trade with the 
temperate areas, because, with the exception of milk and meat for 
the production of wliicli those areas are specially adapted, very few 
nitrogenous and fatty products are grown in northern climates, 
while the intensive production of meat aiid milk requires the feeding 
of cattle on a relatively high nitrogenous diet. The nitrogenous 
and fatty constituents of cattle foods cost in England about three 
times as nuudi as starches and sugars, wliile in India the difference 
is much less ; and this fact, combined with the inlierent caloriflc 
value of fats and oils, which is nearly 2^ times that of starch, 
assures an increasuig external market for Indian pulses and oilseeds 
as compared, for instance, witli rice whicli consists almost entirely 
of starch, or wheat and barley which can be grown as well or 
better in temperate climates. 

From this point of view, gj*ouaidnuts ai*e likely to become even 
more important for expoit after the war; and the varieties of 
soybeans wliich are the chief, if not the only other, leguminous oil- 
seeds should not be lost sight of ; Avhile anything that can be done 
to increase the area of pulses in general, will go towards maintaining 
the fertility of the land in the face of the drain that the eiqport of 
non-leguminous oilseeds undoubtedly causes. 

Hitherto the Agricultural Department has devoted itself 
chiefly to inox'easing the out*turn of the three crops that are perhaps 
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more exhausting than any others — cotton, wheat, and sugarcane — 
and the suggestion may he hazarded that the introduction of 
mineral manures for leguminous crops, combined with tlic selection 
of heavy yielding varieties that can be grown and harvesteil with a 
minimum of labour and risk, is both essential if the fertility of Indian 
soils is to be maintained at the level required foi- the continued 
production of the improved staples already introduced by the 
Department, and is likely to be more directly profitable in the 
near future than any other line of work. 



AN ACCOUNT OF SOME EXPERIMENTS 
IN LUCERNE CULTIVATION AT 
SAHARANPUR REMOUNT 
DEPOT. 

BY 

■Major J. BltUCE, 

Army Remomit Department. 

Although one of the most valuable fodder crops of warm 
(dimates, lucerne is little growm in India, except on Government 
farms, or as a market garden crop in the neighbourhood of canton- 
ments. Even in these instances the area cultivated is compara- 
tively small. The reason for this is that lucerne is supposed to 
need an excessive amount of water which can be utilized more 
])rofitably in irrigating a larger area of other crops. 

In Remount Depots lucerne is usually grown by the ridge 
system, on tlie ground that it will not survive the rains when sown 
on the flat. Ridges look nice, and any losses are quickly and neatly 
repaired by fresh sowings in the autumn ; but in some climates these 
losses are considerable, nnd the sowing returns for the last 16 years 
show that at Saharanpur lucerne is at best a biennial. The question 
therefore arises whether it might not be more profitable to grow it 
broadcast as a rotation crop, and thus make use of its well-known 
manmial properties. By this system the labour of nmlfing and 
maintaining ridges would be saved, and the cost of cutting reduced, 
while, should it be found to yield a good return with few irrigations, 
the area under lucerne cultivation might be largely extended. 

In November 1916 a serite of experiments were started in this 
dep6t in order, firstly, to itscertain whether lucerne would grow 
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successfully with a small amount of water ; and, second!}', to test 
the respective merits of the ridge and broadcast systems. Eight 
plots were laid out— three ridgetl and five broadcast— on sandy 
loam soil. By an unfortunate mistoke an excessive quantity of 
seed was sown in the broadcast plots, aiul altl’ougli tlds greatly 
lessened the value of the experiments, tlie results are neveriheless 
interesting. 

Tlie ridged lucerne was treated in the usual maimer, except 
that water was restricted. Tlie broadcast received one hand 
weeding when the plants were small, and all subsequent cleaning 
was done with harrows. Cuttings were usually made by sickle or 
scythe, but the whole crop was cheehd (scraped) tluee times — 
twice before the rains to eradicate doddei-, and once in November 
to clean the ground. 

Although none of the plots rcc.eiveil moje than eight waterings 
during the twelve months, the plants did not ajipeai’ to suiler 
from lack of moisture, and the losses iiuiurred may be asiu'ibed to 
thi’ee causes : — Firstly and chiefly, to the steps takiui to eradicate 
dodder, more especially in plots 2 and 3 ; sei'ondly, in jilots 2 and 6 
to too deep cultivation ; and thirdly, to some extent to water lodging 
during the rains. 

Since no weeding or harrowing was done in the ruins, it is neces- 
sary to make an allowance for grass. Th(! ftdlowing estimate which 
is based on tests slightly favours the grass at the expense of the 
lucerne : — 

Plots 3 to 8 (sown on fallow land). For July, August, 
Septenibci', October, 3 parts grass to 1 of lucerne. 
For November ^ grass. 

Plot No. 1 (sown on site of old lucerne garden). For July 
to October 3^ grass to 1 lucerne. For November 
i grass. 

Plot No. 2. For rains t November | grass. 

During the rains the lucerne was cut whenever the grasses 
appeared to be getting too strong, and the mixed crop was made 
into ensilage, which has proved of excellent quality. After every 
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outting the lucerne was the first to recover, and bad made a good 
growth before the grass began to overtake it. 

In the early summer dodder attacked the lucerne very severely, 
and it was feared that the whole crop would be lost. Digging out 
was first tried, but the parasite was too widespread for this remedy 
to be effective. Burning litter on the affected areas was next 
tried ; widely in plots 2 and 3 and to a less extent in other plots. The 
results were disastrous to the lucerne. Finally, at the suggestion 
of Major Hewitt, A. li. D., chediny (scraping) was resorted to, and 
this proved successful. 

As very full information is given in the statement at the end, 
only a few remarks on each plot will be necessary. 

Blots 1 and 2 were sown on land where lucerne had died a few 
months previously. Urasses appeared in them early and they were 
throughout less clean than the other plots. 

Blot No. 2 had been ruined in the attempts to eradicate dodder, 
so at the end of May it was given a thorough and deep cross culti- 
vation to see if this would clean it. The grass had been establisheii 
too many years, however, to suffer any permanent damage, and the 
only result was the destruction of more lucerne. 

Blots 3 to 8 were sown on fallow land and were clean until July 
when rain grasses sprang up thickly, and dub {Cynodott dadylon) 
made its appearance. 

Until May, No. 3 which had been seeded 40 lb. per acre was 
by far the best plot, but, like No. 2, was ruined by the burning and 
dig gin g to get rid of didder. 

Blot No. 6 only received live watering during the twelve 
months, and produced 71,722 lb. of green fodder per acre, of which 
42,784 lb. are assessed as lucerne and the balance as grass. In May, 
half the plot was deeply cultivated to see whether a thorough 
stirring of the soil would strengthen the growth. The ei^eriment 
proved a failure and resulted in a permanent reduction of 26 per 
cent, in this half of the plp.t. 

Plot No. 7 was limetl. some months previous to sowing and 
eventually produced the. largest return. 
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Plot No. 8 was sown on inferior land containing patobcs of 
kalar (alkali). It was seeded with a nurse crop of barley, and 
received no hand weeding ; a large nuxed crop was cut in February. 

At the close of the rains the lucerne in all plots was good and 
healthy, although the ridged plants appeared bigger and stronger 
than those on the flat. The thorough harrowing given after the 
last cutting has, however, been beneficial, and the difference is now 
less marked. The returns from both systems, even after making the 
necessary deductions for grass, would be considered quite satis- 
factory for lucerne grown under heavA^ irrigations, and the resnlts 
would have been still better but for the unlucky attack of dodder. 

It will be interesting to compare the yields of these experimentol 
fields with those of oats and sorglium, the two winter and summer 
crops chiefly cultivated in Remount Depots. The most convenient 
method of comparison will be to take Kellner’s starch equivalent 
values for each fodder, in spite of the fact that Kellner ascribes a 
very much lower feeding value to lucerne tlnm do American authors 
and that Indian conditions probably more nearly approximate to 
those of America than of 'Europe. 

The average of Kellner’s starch equivalent values of green 
lucerne in all stages is 8*73, of oat hay 35-2, and of sorghum 8*1. 
His lowest value for grasses is 9*9 ; this is lor good irrigation 
meadows and would appear to be the most suitable for rain 
grasses. 

From Table I below, it will be seen that the return obtained 
in these experiments for each acre of lucerne is greatly superior 
to the combined average yearly yield of one acre of oat hay and one 
acre of imphee (Soi^um), and, although the seed is expensive, the 
balance of profit is in favmu* of the lucerne. The average 
yield of oat hay in this dep6t is 4,480 lb. with a starch equivalent 
of 1,677 ; that of imphee is 22,930 lb. with a starch equivalent of 
1,867. The starch equivalent value of these two crops together 
therefore is 3,434. Plot No. 4 gives the lowest yield in these experi- 
ments with 60,436 lb. green fodder, having a starch equivalent of 
6,672 for the mixture. The yield of No. 7, the best plot, is 
calculated at 8,000 starch equivalent. 
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Although these lucerue fields have given large yields with very 
little water, yet it is not sale to assume that the results would always 
be similar. The rainfall this year up till July was slightly below 
normal, but the summer was exceptionally cool, with numerous 
cloudy days and an entire absence of hot winds. That the condi- 
tions generally were unusually favourable is proved by the fact that 
the average yield per acre of lucerne for 1916-17 throughout the depot 
was the highest recorded for 16 years. The experiments, however, 
are distinctly encouraging and justify further investigation. 

Table I. 

Show'ivg deUiiU of ofut-turn in Ih. per acre. 


Plot No. 


1 

1 

1 

3 

♦ 

5 

(A A 11) 

6 

7 

8 

December 1016 i 

231 



... 


... 


... 

January 1017 

26(5 

4,006 

S,114 

583 

3,237 

461 



February 1917 

... 


.. 


2,456 


3,985 

12,262* 

March 1017 

5,280 

6,230 

0.520 

4.207 

7,170 

6,688 



April 1917 

5,68S 

10,17S 

t4.8e7 

5,323 

9,447 

5,956 

18,520 

14,698 

May 1917 

S.3.5( 

2,898 

1.3S7 

8,277 

4.117 

9,253 

4.855 

3,114 

June 1917 

5,111 

7S2 

7.376 

6,077 

3,96:i 

5,320 

7,087 

5,719 

July 1917 

22.270 

18.726 

15,167 

12,379 

12,672 

3,422 



August 1917 ... ,. 1 






16.867 

22, .564 

13.405 

September 1017 

13,970 

11,777 

13.047 

10,313 

14.963 

19,006 

16,205 

13,427 

October 1917 ... 

11,5 <S 

9.603 

11,720 

0,410 

9,574 

14,351 

9.487 

8,254 

November 1917 

6,570 

6,241 

4,453 

4.867 

4,123 

4,337 

3.953 

2,939 

Total green fodder (Lu- 
cerne and grass mixed) 

79,o:i6 

69,531 

86.5.51 

60,436 

71,722 

85,651 

86.666 

73,818 

Deduct for grass 

39,397 

35,651 

31.738 

25,293 

28,938 

41,386 

37.180 

27,049 

Balance pure lucerne 

40.230 

.33,880 

54,813 

35,143 

42.784 

44,265 

49.476 

46.769 

Starch equivalent value 
of lucerne and grass 
mixture 

7,413 

1 

1 

6,187 

7,927 

1 

5.572 

6.6(H) 

7,901 

8,000 

6,761 


Average yield of 1 acra OatWy— 4,480 lb. Starch equivalent = 1,677 
•• »» fi •» t, iSoirghum- 22,930 ,, Starch equivalent = ; 1,867 

Starch equivalent value of 1 acre Oat hay and 1 acio Sorghum 3,434 

* Lucerne and barley mixed 
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THE SPREAD OF CO-OPERATION IN THE 
PUNJAB. 


BY 

{'. F. HTRICKLANI), H. A., I. C. S., 

On Special Ihity in the Office of Registrar of Co-operative Societiea, Punjab. 

I. Introduction. 

Beeobe the pHfisiuj]; o{ the Co-operative Credit Societies Act 
of 1904, a few societies liad been founded in the Punjab through the 
zeal of individual officers. Three were created in the Multan District 
in 1898 by Mr. (now Sir) K. Maclagan and Captain Crosthwaite, 
and registered in Calcutta under the Companies Act. Five were 
set up in the pre.sent Miauwali District in 1900 by Captain 
Crosthwaite. Of the latter, font are still existent though lack of 
supeiwision has left them weak. Two of the Multan societies have 
perished, but Thatta Ghalwan, after a long period of work with 
varying efficiency on a basis of mixed grain and cash dealings, has 
arisen in new strength. The Panjawar Society of Hosfaiarpur 
District, dating from IS92, was, and still is, an unregistered and 
unrecognized association, which will be described later. 

By the orders of Government the experiment of co-operation 
was to be tried in the five selected districts of Rawalpindi, Mianwali, 
Montgomery, Bjunal, and Hoshiarpur. In the following year 
pernussion was given to include Multan, Shahpur, Ludhiana, 
Gurdaspur, and the Rupar Tabsil of Ambala ; and the number of 
selected districts was rapidly increased until the principle of limitation 
was abandoned. For reason?* accidental or otherwise, no serious 
attempt was at this tiinc^midc in Rawalpindi, which remained virgin 
soil until 1913, No large success was apparently attained in Mianwali 
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and Montgomery, though of 16 early Mianwali societies 12 are 
stDl nominally or actually alive, and the number registered was at 
one time twice as great. Karnal proved a failure, and generally 
sipealdng has continued to be unpromising : the Registrar in 1906 
applied this- description to the whole Eastern Ptinjab. In this 
statement he generalized too freely, for from 1910 onwards Hosliiar- 
pur which had hitherto lagged behind its neighbours made lapid 
strides and is now one of the areas in which societies are not only 
most numerous, but most truly co-operative. 

Tlxe difference in the rate of progress was largely duo to personal 
reasons. A single-haiuled Registrar could olfecit little without 
keen propagandists, official or non-official : Ambala District 
flourished under Mr. Gladstone and Gujrat under Diwan Narondca 
Nath as Deputy Oommissioners ; Fakir Iftikhar-ud-Din was valuable 
as Settlement Officer, Hoshiarpur ; while Shaikh Firoz Din, 
Extra Assistant Commissioner in Gurdaspiir, and Pa) Singli, an 
enthusiastui Jat zemindar of Jullundur and Lyallpur, were 
responsible for midtiplication of societies in the di.stihits named. 
It cannot, however, be said tliat such midtiplication was always 
of real value, and a number of “ paper ” .societies were «jancclled 
without enjoying more than a nominal life. 

At the present time the movement has penetrated every Pimjab 
district except Der.a Ghazi Klian, and it has been found that no 
difference of caste or clime renders the Punjabi poa.sant of the plains 
or hills inaccessible to co-operative teachbig. The Icjist prosperous 
regions are Montgomery, Multan, Muzaffargarh. Mianwali, Attock, 
Jbang, Kangra, Gurgaon, the fringe of the province, and including 
some of its most backward parts. It is obvious, therefore, that 
only effort and an adequate staff are needed to bring the laggards 
up to the general level. Most advanced at present are 
Gurdaspur, Jullundur, and Hoshiarpur, whose growth is shown in 
the following table : — 

1005 1906 1907 19()S 1909 1810 1911 1912 1913 1914 1916 1916 1917 

5 68 59 6» 169 20-3 267 514 585 Ml 657 655 

7 44 .>1 89 197 318 416 463 460 460 401 457 

Hiu 

6 8 11 12 61 122 287 418 452 449 439 49' 

18 


Gurdaspur 

Jullundur 

Hoibfarpur 
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The slight retrogression in 1 01 5 and 1 91 6 is due to an elimination 
of weaklings and a process of consolidation. 

The progress of the Punjab as a wliole is given below : — 

Year UJOJ lOOfi 1907 ISOS 1909 1910 1911 191-i 1913 1914 191S 1916 1917 

Societiee ... 1-.‘ *-M ITT 'iOS 316 706 1093 1769 284.1 m3 3337 3391 3496 

ri. Typk.s of Socikties. 

A. Interest was aroused by a scb.enio adopted in 1892 in 
Panjawar village of Ifosbiarpur District, whereby th.e entire control 
and luanageiueut of the coniiuon land was handed over to quasi- 
])oriuanon1 trust ees, loans being made from the profits of cultivation 
to redeem the lands and to repay the debts of the co-sharers. The 
society, though unregistered, h.as been abundantly successful from 
the financial ])oint of view, both in enh.ancing the value of the land 
and in relieving the associates front enibaiTassment ; but its pro- 
ceedings are not in all ways co-operative, since the trustees are not 
at all times resjtonsiblc to the members assembled in general meeting 
and dealings are not confined to members. An association of this 
nature needs influential leadership ; a single recalcitrant sharer 
in the common land can block its action : hence the type has not 
found exact imitators. Certain villages in Sialkot District devoted 
the entire proceeds of the sale of shamilat (co- parcenary) trees on 
an embankment to their registered societies ; the residtiug influx of 
money available for loans was not in all cases beneficial, and the 
largest of these societies is under liquidation. Three Gurdaspur 
societies depend wholly or largely on the income of their shamilat. 

B. Tlie proposal originally most popular in the Western 
Punjab was to contribute a fixed or unfixed amoimt of grain for a 
period usually of ten years ; loans were issued and repaid in either 
grain or cash. This type was in early years to be found in Mian wall, 
Muzaffargarh, and Jhelum, and occasionally in Montgomery and 
Multan : a few specimens in Mianwali and Muzaffargarh survive, 
but the majority have e'itlier faded away or been converted with 
more or loss reluctance to a cash basis. The profits on grain dealing 
are normally very rfifeh higher than on cash paymentci, without 
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any hardship to tlio borrower, ou acooiuit of tlio wide divornoiioe 
between sowing and harvest prices : it is essential lliat grain h<f 
either promptly sold or stored with the utmost care in order to 
avoid damage and the suspicion of irregularity. A giui)i basis 
is acceptable in areas wdiero jVtahomedan object iou.s to interest, 
are strong: it offers, however, little iudu.-emeut the wealthier 
landowners, even of the jtoasjint (dass. whose vurie,d refjuireuKMits 
can only be met by a free grant of cash loans lioth at harvest and 
at .other times. 

This “Miamvali” t}^)© never received a fair and full trial in 
the Punjab ; it sprang up in district.s wl'.er(^ through accident and 
intention, staff could not bo^wovided. aiultlu* societies had decayed 
or learned ujilmsinesslike methods l)eIore adct[u.'ite ins])(!e,t ion 
was available, fljuler good suporvishm a society working in mixoil 
casb and grain should servo a valiiahle ])uip(>se liolh in (•o-o]»erative 
credit and in the provision of ])uro secil. 

0. Another attouqrt to es(ta])e from llu' dilticulty of ijit crest 
among Mahomedans gave rise to the “deposit ’’ ty])e, in whi<di 
a certain number of nioinl)or.s, u.sually a handful of wealthy men, 
supplied the funds in fixed' dejiosit for a teini of years, t aking a 
share in tho ])rofit, wdiich was hcl<l not to be mt< rest. TJic mo.sl. 
noteworthy case was the Kharal Kiiml <d Melupur in !\fontg4m'<My 
District under K. B. Kamir Khan. Tlii.' s.ciety. .‘i.t. (oio time 
outAvardly flourishing, recently failtwl. |)irtJ\ because its (►]»eralions 
were extended over too wide an area, .nid uai tJy because, on t)u» 
transfer of tho zail (agricultural (drcle) to aiiotlicr district th.o local 
inspecting staff failed to learn of its e.vistoncc and loiul it ai<l. 
Societies of this description are fundamentally uuisouiul ; non- 
depositing mombors, admitted b>r a t l iHing ha*, Jail to realize I heir 
responsibility ; they appear to be only I ku rowing fr<mi i Hbal leaders 
as their fathers and grandfathers have done, and nf» co-oporafive 
sense is developed. The principle of paying a share of profits to 
depositors is maintained in the Ludhiana Weavers’ Society, where, 
however, all members are made to contribute shares. 

D. The type which eventually became predominant origuiated 
in 1906 in Gurdaspur and other disfrk ts of Ike East Central Punjab. 
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and b a modification of the Baifieben Society, sometimes called 
the Indian Lnzzatti model. Shares are paid in ten annn n.! instal- 
ments and, though the value of a share b low. form a large propor- 
tion of the capital. The accumulated profits or reserve fund may 
be used as working capital during the 10 years period. At the end 
of the 10 years, share money may either be withdrawn, or, in the 
more recent institutions, left ui the society ; three-fourths of the 
profits may be credited to the members. A dividend in cash after 
thb initbl dbtribution was usually allowed by the by-bws, though 
contrary to the rules of the Local Government; the defect has 
now been remedied by new Government rules . Liability b unlimited, 
and the control democratic ; nuitual supervbion and responsibility 
are enforced. Since share payments are annually made, deposits 
do not reach a hi^ figure in most primary societies in their early 
years. The rate of dividend is now limited by rule to 10 per cent, 
in order to combat the profit-seeking tendency, and affluent societies 
are encouraged to reduce the rate of interest on instalments 
punctually paid. 

B. An old society in Multan Dbtrict has resolved to abolbh 
interest altogether and recover principal only. Every member 
wiU^pay a small annual contribution, and in order to compel punc- 
tuality and inculcate thrift, a fixed penalty will be charged on 
debts in arrears, and a fixed bonus paid on deposits. Tb.e experi- 
ment may prove highly attractive to scrupulous Mahomedans, 

but can only be undertaken after the accumulationT of Tpermanent 
funds. ■' 

P. The prevailing industrial type is that of the weavers’ 
supply and sale society. Yarn b bought from the Weavers’ Central 
Stores and supplied to members at the lowest price ; when possible, 
a shop is opened for sale of the members' finished product. Shares 
are contributed, but cash loans are now rare. The societies are 
gradually accepting the idea of distributing profits mainly as a 
relate on raw material acitld to members and as a bonus on finished 
articles^ bought from them. Profits are surprisingly large, though 
A the capital is at preseti|>’of moderate^amount* 
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G. little need be said of Central Banks and Unions. The 
former were in all cases founded by individual sbarebolderS) but 
affliated societies are buying shares and taking part in the control, 
while the admission of new individuals is discouraged. 

Unions in the Punjab are financing bodies of limited liability, 
and at a certain stage of development were foiuul to compete with 
Central Banks. A number of the less active have now been absorbed, 
and as they perform little or no supervising ditty their number is 
likely to decrease. 

III. The Law, the Rules and the By-laws. 

The first Act (X of 1904) was admittedly experimental and 
aimed only at establishing a system of co-operative credit as the 
simplest form of the co-operative idea. Its provisions were confined 
to the minimum required for putting societies on a legal basis, 
arranging for a certain supervision, and aliording scope for the 
grant of privileges. All further assistance and limitation was to be 
at the discretion of Local Governineiits which would notify rules, 
and of the Registrar who would scrutinize the by-laws at the time 
of a society ’s registration. No attempt was made to legislate for 
secondary or central institutions, or for primary societies aiming 
at other objects than credit. It was not legal to levy a fee for audit 
or to devote a portion of the profits to charity. Further, by a 
curious oversight, the Registrar ooidd refuse to register a society 
the by-laws of which he considered unsatisfactory, but had no power 
to control or prevent subsequent modification of the by-laws. 

These and some minor defects were remedied by Act II of 1912 
(the Co-operative Societies Act) which contemplates all forms of 
co-operative associations. Even the later Act, however, is couched 
in general terms and is largely permissive rather than mandatory. 
Ail detailed control is exercised through rules and by-laws. The 
need for a prompt method of land redemption was felt at an early 
stage, and has been to some extent satisfied by Act II of 1913. 
The grant of tocco/oi to societies under the land Improvement 
Act and Agriculturists’ Loans Act has been the subject of recent 
oorrespondence with the Punjab Government. It has been resolved 
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that taccavi grants for short terms under the Agriculturists’ Loans 
Ax)t may be freely made, and such advances could no doubt be given 
either to Central Banks or to Village Societies. Members of borrow- 
ing societies will not, however, be debarred from direct access to 
Government. Advances under the Land Improvement Act will 
only be sanctionoil when the purpose of the loan can be effected 
and the loan repaid within 3 or 4 years, and when all the members 
share in the work or tlie benefit. Societies are to keep separate 
acemmts of sums so advanced. 

I’ho chief omission in the present Act (II of 1912) is that of an 
effectual and expeditious u/ode of liquidation : a society which 
has been brought va de.r liquidation has ex hypothesi failed in its 
co-operative ymrpos(‘. and the c.o-opetative staff are at present heavily 
penalized for a hndt that is only partially their own , by the cumbrous 
and tedious ma<;hiinf y of law. In practice the duty of liquidation 
is directly or ijidircct ly fulfilled in most oases by the heavily-worked 
subordinates of the ilogistrur or of a Central Bank. 

'L'hc rules noli lied in 1906 by the Punjab Government under 
section 27 (ioalt to a gjoat extent with Government loans; the 
discontinuance (d'siuili loans has rendered the provision unnecessary. 
The desired control over amendments of the by-laws was given 
to the liegistrar, and a scheme of arbitration for disputes was 
devised. At this time it was evidently anticipated that the 
coimeotion between societies and the Revenue Authorities woidd bo 
closer than subsequent developments have rendered it : an extract 
from a society's pajiers was to be attested by the pcAwwi, 
arbitrators wcic appointed through the Collector, and the Punjab 
Government sujiported a proposal that arrears of debts might be 
recovered through the agency of the tahsil, a provision which, 
though pritnd favie attractive to many, would beyond doubt have 
weakenetl the backbone of co-operators. 

In 1912 a notification was issued permitting the distribution 
.of three-quarters of the accumulated profits in a society of unlimited 
liability in the form , of .non-returnable shares after the period 
prescribed in the by-laws) tie old Act having allowed an 
'eventual distribution 'in cash. 
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In 1914 the earlier rules were revised, and ' additional forms 
and registers prescribed ; detailed instructions for tlie procedure of 
liquidation were given, though nothing can remove the 
inconvemences of the existing meth.otl. It was also laid dowji that 
arbitrators in disputes should be appointed by the Registrar, a)id 
from this time the recovery of debts by arbitration became 
effective though at first sparingly cm])l(>yetl. New rules have during 
the present year (1917) been sanctioned by Govei-nment after’ 
publication. The chief improvements aimed at ai-e a simplification of 
the arbitration procedure by rendering an award final, save for the 
right of appeal to the Registrar, and enabling it to be. executed as a 
decree, and a more exact definition of the jiowers and duties (rf the 
Managing Committee, a body which b.ad b.itb.erto scarcely any 
legal status. The distribution of profits in raish with a divideml 
linuted to 10 per cent, is permitted in a society’s eleventh year, but. 
an increasing body of co-operative feeling is op])osed to such 
distribution in practice, and cmpha.si8 is being laid outlie desirability 
of reducing and perhaps abolishing interest on loans. 

The first by-laws of a, primary society, framed in the urgent 
haste of a new' movement and without the advantage of local 
experience, were in many respects defective. In sj>ite of section 8 of 
the old Act which forbade the distribution of profits, the return 
of shares with profits was allowed to withdrawing members, and 
societies with this by-law were founded uj) to a very recent date. 
Shares were paid often m grain and were usually withdrawable 
after 10 years. It was also laid dowm, perhaps by a curious 
oversight, that distribution of the full three-quarters of the profit 
must be made, so long as such dividend did not, before the rate of 
interest had been rediu:ed lo 6 per cent., bring in to any member 
a sum exceeding his former aiuiual contribution of shares. The rate 
of interest was at first 9 or 9^ per cent., and later, on the creation 
of Unions and Central Banks, w^as raised to 12j per cent., which is 
now general except in young societies. Members were freely 
admitted on payment of fees only without shares, a laxity which 
produced an imfortunate sense of charity among the poorer 
members. 
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The paynxeiit of old debts was not oiig^hially contemplated as 
an object for which loans might be given; and, when afterwards 
m ch i ded in the stated objects, was for a time forbidden to membera 
of Committees : moreover, no person was to borrow more than 
one-tentb of the capital. These two by-laws were not maintained, 
and the latter has only recently been revived : the great stumbling 
block is the selfishness of the Conunittee whose members frequently 
borrow over half the available capital. Efforts to prevent this 
selfishness aie made in various ways, but with only moderate success. 
The newest by-laws render shares not withdrawable at the will of 
the shareholder : the taking of personal security is compulsory, and 
a limit is set to borrowings by a register hcmiyat (register of economic 
status), filing the maximum ciedit of every member as principal 
or smety. All members must take shares, and in cash only. Loans 
may be given for any necessary purpose. 

It is interesting to note that though the present by-laws only 
permit the reserve fimd on dissolution of a society to be applied 
to a public pxupose or reseived for a future society in the same area, 
and the old clause allowing the Begistrar to distribute it to the 
members has been cancelled, yet that by-law was not illegal, since 
the old Act did not forbid the eveidual distribution even of the 
reserve fund proper, while the new Act only forbids it in the case 
of a registered society. 

The first Central Banks were founded and their shares were 
subscribed by individuals who had often an imperfect realization of 
the objects in view, l^iimary societies were not expected themselves 
to become shareholders, and large dividends were opeiJy or secretly 
aimed at and occasionally obtained. As societies have acquired 
understanding and strength, they have been encouraged to join in 
membership and participate in management ; the issue of shares to 
individuals has generally been discontinued, a limit to dividends has 
been more strictly enforced, and the superior voting power of large 
shareholders is being abolished. Any future Central Banks founded 
in this province lil^y confine their membership entirely or 
^inoipaUy to societies,^ ^d*a (Antral Bank for the Murree Tahsil 
, jEtanfal^indi is bem^^ii^bated in this shape. 
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IV. Disbot Help prom Government. 

The privileges coivferred by the Act iteelf need not be here 
disonssed. In all coxuitries certain simplifications of the law have 
been devised in order to free 11>e milearned peasant and artisan from 
technical difficulties and to give a society a statutory existence, 
while requiring fewer formalities than from more advamied and 
wealthy incoiporatetl bodies. 

Government has, however, taken dire(!t action luidor section 28 
by exempting the funds of societies from iiuiome-lax, and their 
documents from stainj) d\ity and registratum fees. Section 27 of 
the Act had already exempted many documents from the necessity 
of registration. 

It is generally iccognizc*! tiiat wlule tl>c snlxmlinatc staff of 
audit and inspection should be paid, and, as societies inatiu’e in 
wisdom, controlletl b)‘ co-oj)ei'ators, a certain amount of su]»erior 
supervision should be niaintainetl by Goveinmeut, wbicli camiot 
afford to tnist entirely to private agency a movement so nearly anti 
deeply affecting the welfare of th.c poorer tdusses. The servitses of 
the Registrar and his Assistants arc lent by Government ; and 
except during a short period in 1915 iuid 191(5, when four Inspectors 
-were paid from the contributions id societies, all In8})ector8 have 
been employed at the public expense. In special cases, such ns 
the founding and management of industrial societies, or the exten- 
sion of the movement to Muzallargarh District wlierc the relations 
of zemindars and moneylenders had betanne more than strained, 
extra inspectors have been supplicil above the ordirrary scale. 
Similarly nine sub-inspectors were for a t ime provided by Govern- 
ment in new areas. It has recently Ijeen decided that in futiue 
inspectors will be Government-paid, while societies alone must 
contribute the salary of sub-inspectors. Small grants are 
occasionally made to pay for secretaries in the societies of 
illiterate menials. 

By a welcome concession of the Government of India, societies 
are allowed to use Remittance Transfer Receipts and Gash Orders 
when despatching money to one another : and an ezperunental 
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sanction for five years to a rebate of annas 12 in the rupee of money 
order commission-charges on similar remittances will enable payments 
from and repayment to Central Banks to be made without 
summoning representatives of village societies to a remote centre. 
The privilege of depositing a cash box in the Treasury has been 
found convenient by some urban societies. 

Before the creation of central institutions, Government loans 
were given to primary societies, but have been discontinued for 
some years on the growth of Central Banks. During the financial 
crisis of 1914, and later owing to the stress of war, temporary 
advances have been allowed to Central Banks and Unions. The 
total of Government money (in rupees) held at the end of each 
year by primary and secondary societies, and the proportion 
borne by such money to th.e working capital, is shown in the 
following table : — 

19U5 1900 1907 1908 1909 1910 1911 1913 1913 1914 I9lj} 1916 1017 

... 3,70047,300 93,350 103,959 90,519 76,934 73,976 67,558 6.3,575 128,530 207,639 133,766 

... 10-0 18n 1»'4 142 5-7 2-5 V3 0-7 0-5 0-9 10 0-7 

During the current year a scheme was prepared for a large 
advance of Government money, whether in the form of taccavi or 
otherwise, to a Central Bank or to primary societies in Montgomery 
District, where tlve colonists of the Lower Bari Doab Canal, though 
incurring debt and in neetl of co-operative help, do not own their 
land and can only offer a mediocre security. After some discussion 
the proposal was abandoned as Government found it necessary to 
impose in the public interest more stringent conditions as to 
security, and were able to permit a less unfettered control than 
was considered desirable in a co-operative movement. The funds 
are being successfully contributed by co-operators in Montgomery 
and other districts. 

The sphere of Government assistance in India lies in the work 
of propaganda, organization, and supervision. In the initial stages 
of a new movement the authority and approval of Government are 
valuable and essential ; ait a> later stage direct support gives way to 
Ipiidance and norrec^h. Subsidies continued when no longer 
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indispensable will weaken the spirit of self-help, and the 
acoompanying control may hamper free movement. Particularly 
ill this country the excessive use of official agency tends to create 
confusion in the minds of the ignorant. Government money is 
regarded as taccavi, to be repaid only under oompulsiou : the society 
is frequently called a “ Government Bank,” and the most strident 
denials fail to remove this belief wh.en firmly rooted. It is, however, 
probable that an increasing demand for assistance in staff and 
funds may arise when Central Banks undertake, as they should, the 
organization cf travelling lecturem, of co-operative periodicals, and 
of experimental ventures in new co-operative forn is . When industrial 
societies of artisans extend their dealings to a wide field, expert 
advice and practical help will be neeiled which tlie societies cannot 
at first repay. Cattle insurance in an untried urea where statistics 
are not available is exposed to risks whicli Government will be 
wise to share. In all co-operative matters the activity of 
Government naturally increases as the edifice rises higher, but 
should be as little as possible in evidence to the mieduoateil 
mind. 


{To be continiud.) 



SOME OBSERVATIONS ON AGRICULTURAL 
WORK IN EGYPT, AMERICA, AND JAPAN. 

II. America. 

BT 

W. ROBERTS, B. Sc., 

Professor of AgrieuUure, LyaUpur, Punjab. 

(Continued from pngo 887, Vol. Xlf, Part IV.) 


I WAS in the United States of America from August 16th to 
October 6th (1916), i.e., about eight weeks, practically the whole of 
which I spent in the cotton-growing tracts in the south and in the 
irrigated areas of Arizona and California where the climatic con- 
ditions of cotton growing correspond closely to those of irrigated 
North- Westeni India. Government agriculturfd activity in the States 
may be divided into two main branches, viz., Federal worl^ under 
direct control of Washington, and State work, each State having 
a separate agricultural department of its own. The Federal 
Department, in addition to ordinary agricultural research work, also 
extends its activities to such subjects as investigations in road- 
building and rural engineering for which £66,000 are allotted annually. 
Forestry with £1,160,000 and Forestry investigations with £60,000, 
and Meteorology with £40,000. Market organization has £60,000 
and Cotton Standards work £12,000 with £36,000 for Enforcement 
of Futiues Act. The total budget of the Federal Department is 
£6,000,000. To give an idea of the eiq>enditure and size of State 
Departments, I may quote the case of Texas where the number of 
eaq>«cts employed is 286, or more than the whole of the hig^ grades 
of the-. AE'^cultural jbepajrtment in India, both Provinoud and 
Imp»if^L Of the aboveJnumbw it should be noted that 20 belong 
'to ; the Federal Def (HCtmmt and 101 Demonstration Agente are 
'■« ■ ( 272 )■ 
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paid jointly from State and Federal funds. I spent seven days at 
Washington interviewing Chiefs of Bureaus and especiaUy every 
one doing work on cotton. The most interesting feature there to 
nie was the Market Organization Division where tlie cotton standards 
are prepared. I spent all my spate time in this section and in the 
Bureau of Plant Industry. 

Cotton standards. The cotton standards are prepared on colour 
or grade, and consist of nine classes, four above and four below 
the middle or medium class. No standards for staple have been 
prepared as yet. These cotton standards, of which a large number 
of duplicates have now been made, are utilized in settling all disputes 
with regard to the Cotton Futures Act and are accepted by the 
whole trade for purposes of settling differeiuies in contracts. Tlie 
successful working of this seemed to me the finest thing I saw 
regarding the achievements of the American Department of Agri- 
culture. I made a point of asking the opinion of leading members 
in the various cotton exchanges as to how these worked, and was 
told on three separate occasions that my informer himself had been 
chiefly responsible for the Jb)>pes settletl upon : this struck me as a 
great compUment to the Department. 

Controlling crop pests, etc. WTiile a great deal of admirable 
research work was in progress and a staff of experts were on hand 
to investigate any new disease, there was practically no organization 
for controlling or stamping out any crop pest, which would be of 
direct interest to India. The legislative measures taken, howbver, 
on the recommendation of the Bureau, with a view to preventing 
the spread of disease (a) from foreign countries and (6) from one 
State or part of a State to another, seemed admirable. With regard 
'to (a), special precautions have been taken to guard against the 
introduction of cotton diseases. The United States of America 
imports about 60,000 bales of Indian and Chinese cotton annually. 
In order to prevmxt introduction of disease, all this has to be fumi- 
gated in large fumigating chambers under Federal supervision. 
One such fumigating plant was inspected by me near San Francisco. 
It was a Hwiall plant, but could do 60 bales at a time. The fumigating 
ohambar consists of a large iron drum into which the cotton bales 
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can be lun on rails. A small engine and siiction pump are used to 
exhaust the air after the chamber is full of cotton. Hydrocyanic 
acid gas is then let in, and after a defimte exposure the cotton 
bales are taken out. The method has been carefully tested and' is 
very simple and reliable. In view of the fact that up to recently 
India has been importing American cotton through which we run 
the danger of boll-weevil and other diseases which have done so 
much damage in the States, it seems very desirable that a similar 
arrangement should be put forward in India. The cost per pound of 
cotton is extremely small, so that there would be no hardship ; 
what little there is, would act favourably for American cotton 
grown in the Punjab. As pointed out earlier in this report, Egypt 
has adopted the more drastic remedy of totally prohibiting the 
import of Indian cotton to that country. As regards (5) above, a 
tract where disease has appeared is declared infected, and export of 
that produce to non-inf ectcd areas, either in bidk or for seed, is 
either prohibited or allowed only after proper fumigation and exami- 
nation by Govenmient Inspectors. Had this matter been taken 
up in India, it might have been possible to restrict the potato moth, 
e.g., to Western India where it first appeared. It is now doing a 
great deal of damage ui the Punjab. 

Soil surveys. The work carried on in this Bureau is of great 
general interest and is characterized by a broad and well-defibied 
policy, which quality I find often lacking in many of the activities 
of the Department. A soil survey may be carried out on a number 
of different principles, and rinless they are conducted in accordance 
with a general sfcheme, surveys are liable to convey accurate inform- 
ation only to their author. In view of the future importance of 
this subject, I would suggest that the Government of India should 
have a definite policy drawn up by the agricultural chemists, so as 
to make surveys carried out in the various provinces generally 
intelligible and comparable for the whole of India. 

Cotton cultivation. The cotton belt is remarkable for the con- 
centration oi the cotton . area — often one sees miles «.nd miles of 
practically nothing biit cotton. In many States there did not 
appear to be any rotate i &iid, generally speaking, other crops grown 
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were poor. This is especially so in tracts where Negroes do nil the 
cultivation. This state of affairs, where so much attention is given 
to one crop, may be unsound economically ; but has certainly led 
to a very high state of perfection in the cultivation of rids crop. 
Some of the instructive points gathered from conversation with a 
large number of planters and Negroes are set down below 

1. When discussing a crop in the field, the cotton plant was 
generally looked upon in three sections, viz., bot tom.” ” middle,” 
and “ top.” A planter would often point out a field as having no 
bottom crop, i.e., no bolls on the lower parts of the ]>lant, or again 
the middle crop may be poor or absent ; and then the whole gamble 
is on the “ top crop,” th<! success of which depends on a late fall. 
Constant references were made as to the undcsii-ability of excessive 
vegetative growth. All cotton is sown in lines, and the distance 
between the lines is generally live and a half feet, [ .saw many 
fields where it was six and others where it was under five feet. The 
distance advocated by the Punjab Department for American cotton 
is three feet. Most intelligent planters in the States and agricultural 
officers admitted closer planting could give a Isjtter crop, but 
owing to the high cost of labour and cultivation they could not 
afford to put it closer. Where this is sown in lines, the ground 
is not level ; it is slightly ridged before sowing and a Very high 
seed rate— 35 Ib. per acre — is used as compared to 8 lb. in the 
Punjab. Various reasons were giv'en for this, the chief l)eii!g that 
it was essential to get a good stand at all costs and that the small 
extra expenditure on seed was a (;heap insurance. Thinning is 
subsequently always carried out : so that the practice, would seem 
to be largely insurance against uneven germiruition. 

2. The most striking thing of all regarding the cultivation 
is the importance laid on frequent intcrculture : some planters 
advocated running the hoc between the lines every 10 days, but the 
general practice was once every 12 days or fortnight ; and that is 
done right up to the time the plants begin to bear, i.e., from March 
or April up to July and August ; in some cases {e.g., in South Caro- 
lina) even up to September when the bottom crop has failed and 
a top crop is expected. If this frequent cultivation is found paying 



270 


AGRICULTURAL JOURNAL OR INDIA [XIII, H. 

where labour is so scarce and dear, it should have manifold advan- 
tages in India. I am more convinced than ever that the present 
practice of broadcast sowing and running the native plough once 
through the crop in the Punjab must be scrapped and in its place' a 
method adopted which allows of organization and a prolonged 
system of interculture. This has been our main policy in Lyallpur 
for over four years and is meeting with very encouraging results. 

Ridging cotton. As pointed out above, the crop is sown on a 
broad shallow ridge and not on the level. A similar system tried 
in the canal colonies had proved a failure at Lyallpur, bxit this 
summer a modification was introdticed which seems to promise 
success. Briefly, this, consists in subsequent shallow ridging after 
sowing and furrow irrigation. The subject is of extreme importance 
from the point of view of saving water and of adopting deep 
irrigation at less frequent intervals which seems indicated for 
kharif crops like cot+^on. 

Picking cotton. The cotton is not picked until most of the bolls 
are open. Generally there are two pickings only. The average 
rate for picking is 80 cents per 100 lb. of kapas. A rnan can pick 
300 lb. a day. In an ao ual case seen by me a carpenter and his 
wife and four children picked as’follows: — 





lb. 

Carpenter 

... ... 


300 

Wife 

... MS 

... 

200 

Four children at 150 lb. each ... 

... 


... 600 




1,100 


This meant an income of 8*80 dollars per day or roughly 27 rupees. 
In the Punjab there are as many as four to seven pickings and 
payment is in kind — generally 10 per cent. For picking the above 
amount in the Punjab payment would be 10 per cent, of 1,100 or 
110 lb., and this, when Punjab American kapas is selling at 
Bs. 13 per maund, is worth nearly Bs. 18, i.e., cost of pickuig inthe 
Punjab is about two-thirds what it is in the States. If we take the 
cost per acre for say 0 maynds crop in the two countries, it would be 
Bs. 8 in the Punjab and^Be» 12.in the States. The relation of cost of 
piokiog in the States^^i^ total cost of raising the crop has been 
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generally exa^erated — vide Todd’s World,* s Cotton Crop, page 109. 
Similarly the picking is much more crude in the States than in India, 
and the hapas as picked contains a lot of opened bolls and locks which, 
however, are separated from the cotton by the saw gins. The crop 
in the States remains green up to late in the season and hence in 
spite of careless picking very little leaf or withered bracts arc found 
in the first pickings which constitute 80 per cent, of the crop. 

Qirming. Saw gins are universal except in the Sea Island and 
long-staple tracts. They seem to be much more efficient than the 
roller gins for American cotton. One saw gin with 70 saws gets 
through 7 or 8 bales of cotton a day, i.e., roughly 40 maiinds of 
lint as compared to 7 to 8 maunds for the roller gins. Besides this, 
a better and cleaner sample is turned out and less supervision is 
necessary. It is said the roller gin breaks the stajdo in India, but 
they have been used in Dharwar in the south of Bombay for many 
3mars, and it is significant that up to recently this was the only tract 
growing American cotton. The saw gins would seem to be unsuit- 
able for desi cotton as the lint is more firmly attached to the seed : 
hence their introduction would tend to keep American free of desi 
cotton. Other advantages offered are that with a modification of 
the saw gin the short staple attached to the seed could bo largely 
recovered ; this is known as “ linters ” and Is at present fctchiiig 
4 annas a pound : at ordinary times it is worth 1 anna or more a 
pound and would well recoup moderate expenditiiro on its recovery. 

Yidd per aore in the States. Taking an average crop of 14 
million bales of 600 lb. and an acreage of 37,000,000 acres, the 
average yield works out at 189 lb. as compared to 100 lb. of lint in 
the Punjab. The average for the Punjab has been taken as six 
maunds of kapas per acre. If wo take the whole of India and take 
the gross crop as 6 million bales of 400 lb. and the area 26,000,000 
acres, the yield works out at 96 lb. per acre for India. 

Seed seiection. A great deal of work is being done on this sub- 
ject and very g^reat importance is attached to selection. Crossing 
as a of improvement is practically ignored. The writer was 

referred to Mr. Saunders of Greenville Texas as the most successful 
with new varieties in the Department. A variety called ** Iione 

19 
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Star ” aeeined to be in chief favour, and yet the area under it was 
estimated at well under 10,000 acres in spite of free distribution of 
seed by Congress and other methods, and even this was scattered 
and lost from year to year for the most part, and no record or trAoe 
of it kept. The departmental authorities cculd scarcely credit the 
fact that the Punjab Department would be handling seed for 140,000 
acres direct this year. The most successful work in introducing 
new varieties in the States is that of Mr. D. B. Coker of Hartsville 
Texas, who is a private individual having no connection with the 
Department, though he was first attracted to the possibilities of 
this work by Dr. Webber ten years ago when the latter was in the 
Federal service. The chief reason for Mr. Coker’s success is that 
he is a buyer of fine cotton and is able to give proper value for good 
staple. When the writer was with him, he saw Mr. Coker buying 
cotton for 16 cents and for 22 cents per lb. the same day. It is 
said 96 per cent, of the area under cotton in his county in 
S. Carolina is now producing cotton of If' to if" staple as compared 
to 1' which used to be grown there. This experience coincides with 
ours in the Punjab where the success of American cotton is largely 
due to our strenuous efforts with American cotton sales. In this 
connection the miter would note the following experience. While 
at Washington he gathered the Department were conducting investi- 
gations into the reason for differences m price in different markets 
on the same day. Such differences being only too common in India^ 
the writer made a point of seeing some of these investigators in the 
cotton tracts. The sj'stem adopted was as follows : — ^The Govern- 
ment official had a small office in the centre in which he was working. 
Any farmer could have his cart of cotton graded and the staple 
length written down on a printed card, on condition he promised 
to return this card after filling in name of buyer and price realized. 
It transpired that every farmer practically utilized this concession 
and secured prices in accordance with the quality and length of his 
staple. The result was a marked increase in good cotton as compered 
to tho previous year. . .Tl^ piece of work seemed to the wter the 
mosi significant of l^^hin^ he saw' in the way of cotton work 
oaxtl^ out by tl^e^|Weital Department. There is no doubt ^t 
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a chronic state of disorganization exists in the cotton markets in the 
States and a great deal of scientific work is simply thrown away 
until the economics of growing good types is taken up less 
academically and realized from the farmer's or planter’s standpoint. 

Seletstion in Sea Island and Long Stajik Tracts. Tn these tracts 
the planters lay great stress on proper selecdion. The system is 
briefly as follows : — One plant is caiefiilly selected after a close 
examination of a number of promising ones and the following year 
the seed of this is grown in a separate seed plot. In the second year 
one plant again is selected from the small seed plot and the remainder 
used for a larger seed plot in the third year. In the third year one 
plant is again selected from the smaller seed plot and the produce 
of the third year plot used for general sowing. Thus on every big 
estate there will be three seed plots, viz.. (1) produce of a plant, 
(2) increase plot, (3) increase plot. To indicate the importance 
attached to selection, I may quote the saying of one successful planter 
on James Island, Alabama, who in complaining to the writer 
regarding a cyclone — which had recently severely affected him — said 
he would not have worried over the loss of his crop but his seed plot 
had been destroyed and that would affect him for years. He was 
getting 66 cents a pound for his cotton on a regular contract when 
middling American was quoted at 12 cents. An adjoining farmer, 
whom the writer also saw, was getting 36 cents. The yield per 
acre in the latter case was, however, better, but not sufficient to 
compensate him for the lower price his produce fetched. 

CoUon in Arizona {Salt River Valley) and in the Imperial VaUey, 
Cedifornia. The cotton in these places is grown under irrigation 
and is a new introduction in these tracts. In Arizona, Egyptian 
cotton of good quality was being grown, but the area under it 
was comparatively limited, something like 16,000 acres. In the 
Imperial Valley the conditions are somewhat similar to the Punjab, 
though the soil is heavier and richer. The methods of cultivation 
were very similar to those in other tracts and are described above. 
Water is given in abundance and the plant develops even more than 
on rich la"d in the canal colonies of the Punjab. The writer saw 
plots here which had given phenomenal yields on planters’ estates. 
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In on© plot whioli was measuied, the yield had already exceeded 
60 niaunds of Icapas and at least 16 or 18 mannds niore conld be 
reasonably expected. This case was the most authentic one regaid* 
ing high yields that the writer came across and is remarkable. The 
interests of growers in this region are looked after by the Imperial 
Valley Long Staple Growers Association, with offices at El Centro 
run by Mr. A. W. Palmer, the energetic Secretary and Manager. 
The Association secures daily quotations and sells cotton on 
conunission for growers. 

Irrigation investigations. Though the problems of irrigation 
are not nearly so important or extensive in the States as they are in 
India, yet a great deal of investigation is being conducted on the 
question. The writer spent a day at Berkeley University, California, 
with Professor Adams, who is head of the irrigation work there, 
and two days at Davis where there is an irr^ation experimental 
farm which is doing good work. A similar and better equipped 
station exists also at Utah, besides several smaller ones in other 
centres, with'*'’the’*'main purpose of studying -'irrigation problems. 
Irrigation schemes are generally in the hands of private companies, 
and while water is charged for by volume, the rate is so low that 
little economy in the use of water seems to result. The tendency- 
seemed to be for Government to take more and more control of 
matters. The problems in the States are somewhat different to 
those of India, but the subject is being attacked with energy and 
considerable outlay and in a" painstaking soientifi.o manner. It 
should be unnecessary to point out the moral for India. 


{To h^comtinvei.) 



EXPERIMENTS WITH NIGHT-SOIL AS MANURE. 


BT 

P. C. PATIL. L. Ao., 

Acting Deputy Director of Agriculture, Northern Division, Bombay. 


The actual natural sources of inamirc which are available in 
Western India are at the present time very largely, if not completely, 
utilized. These consist of farmyard — chiefly cattle — manure, green 
manure obtained by burying growing crops — chiefly sunn-hemp — 
and in a few localities the green and dried loaves of trees ploughed 
in or burnt on the surface. I^he first of these is excellent but, largely 
owing to its being required for fuel, it is not available in anything 
like sufficient quantities. The use of green manure is extending 
fairly rapidly, while leaves are only available in sufficient quantities 
in a few localities. The use of expensive and concentrated manures 
like oil-cake, fish, and artificial fertilizers, has become general 
with irrigated crops and in intensive cultivation generally, 
but, so far, their profitable use has been restricted to such crops 
and- such cultivation, and to people with sufficient resources to 
obtain them. 

Night-soil is, however, a rich manure and is available every- 
where either in the crude form or in the prepared condition as 
poudrette, but is hardly used owing very largely to the cultivators’ 
scruples as to having anything to do with this material. In other 
highly peopled countries this is by no means the case. In Belgium 
it is very largely used, being carefully kept in pucca tanks and used 
as liquid nsanure. In Japan it is used for crops in a liquid condition,r 
while in China its employment is all but absolutely general. 

( 281 ) 
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Even in Western India where it has been available in the form 
of poudrette and where intensive cultivation occurs in the 
immediate neighbourhood of a town, night-soil h as gradually wod its 
way to appreciation. At Poona, Kolhapur, Nasik, and other placbs 
where sugarcane is grown on a large scale, poudrette fetches a 
high price. But these cases are exceptional. In seacoast towns 
like Eatnagiri it has been usually thrown into the sea. In places 
like Broach, where no large irrigation cultivation exists, it has 
been burnt to prevent a nuisance. And gen^lly it may be 
said that its utilization has hardly commenced in the Bombay 
Presidency. 

In recent years, however, we have made efforts to utilize it in 
the neighbourhood of the smaller towns, and by eagieriments at the 
Jalgaon farm (East Khandesh) have shown its value sc that the 
cultivators who formerly would not have anything to do with it 
now clamour for it at a cost of li. 1 per cartload. At Surat similar 
experiments have recently been made, and its use is now well known 
among the people. At Katnagiii it has been used with success on 
rice, and at Broach and Dbulia on cotton, and an attempt is now 
being made to extend its use at a good many centres at least in 
Khandesh. 

The sort of results obtainable with moderate dressings, in dry 
cultivation, is indicated by the following %ures 

Jowar (Andropogm Sorghum). — E^eriment at Surat. 

Dressing—^ cartloads of fresh night-soil per acre at a 
cost of Bs. 33. 


Yield fer aobb 


! 




1 

Grain 

Bhusa 

Fodder 

Total value 

Ko iBMiuro 
Nlffht-solt 


lb. 

lb. 

lb. 

Re. 

■ ■ V • j 

1.005 

1.808 

101 

374 

1,286 

7.200 

50 

151 

InoreMO 

r-^ 1 

753 

183 

5.014 

02 


SORGHUM Under night-soil manure 


plate XIX. 
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Cotton.— 

(1) Experiment at Broach. 

, Dressing— IQ cartloads of fresh night-soil per acre at 

a cost of Bs. 49. 



Yield per ackx 


Seed cotton ! 

1 Total ralue ^ 


lb. 

Rs. 

Ko manure 

264 

47 

Night-soil 

1.1U8 

206 

Increase 

841 



(2) Experiment at Jalgaon. 

Dressing — 34| cartloads of fresh night-soil per acre at 
a cost of Rs. 30. 



YIKLI) pkk ackr 


Seed cotton 

Total value 


lb 

Its. 

No manure 

Night-soil 


33 

162 

Increase 

775 

119 

Ifice ^ — Experiment at Ratnagiri, 




3, 000 lb. night-soil per acre at a cost of Rs. 1-8. 




Yield pkr acre 



Grain 

Straw 1 

Total value 


lb. 

i Ib. j 

Rs. 


2.680 

i 3..%9 

106 

No manure 

3,160 

: ■i.ua) 

126 

Night-soil 

480 

1 635 

21 

Increase 





These results show that at present rates it is exceedingly 
profitable to use nightsBoil in the manner indicated. 
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It may also be noted that night-soil is a lasting manure. In an 
experiment carried on for the last twelve years at . Surat (in the 
black cotton soil of Gujarat) upon a two-year rotation of cotton 
and joimr, to test the residual value of night-soil and farmyard 
manure, the following results were obtained. Ni^t-soil was 
applied at the rate of 84| cartloads and farmyard manure at the rate 
of 40 cartloads per acre in the year 1904-06 : — 



Night-soil plots 

Farmyard manure plots 

. 

Year 

Jowar 

lb. 

Straw 

lb. 

Seed 

cotton 

lb. 

Jowar 

lb. 

Straw 

\b. 

Seed 

cotton 

lb. 

1904-05 ... 

2,723 

7,888 

... 

2,156 

6,637 


*100.5 oa ... 



52 


i*6l 

1900 07 .. 

1,22*1 

3,961 

...... 

931 

1,876 


19j7 08 ... 




898 


638 

19(i8 09 ... 

1.069 

3,057 

....M 

769 

1.484 


1909 10 ... 


... 

789 



4*^ 

1910 ll ... 

1.420 

2.876 

... .. 

1,067 



•191 1-12 ... 



61 


52 

101213 ... 

58S 

1.635 

... .•* 

767 

1.767 


19i:M4 ... 



591 

...MM 

323 

J9I415 ... 

' 992 

1,961 



856 

1.380 


1915-16 ... 




991 


856 

Averago of six years] 

1,418 

3,562 

562 /». 

1,091 

2,476 

416 


* Tiieso were years of very defioieDt rainfall. 

The table clearly shows the residual efEects of night-soil during 
a long period of years. Nowadays, a smaller dose is usually given 
at shorter intervals. 

It is true that it is rather difficult to handle this stuff in the 
villages. In the municipal towns where it is generaUy carted out 
it is not at all difficult, and there is no reason why every town of 
any size should not Arrange to demonstrate its use. Gur e^gierience 
is that it can be applied even in the crude state without any nuisance 
to speak of. 

The method of application is as follows : — 

The plot to which the crude night-soil is to be appli^ed is 
thoroughly harrowed so that a layer of three inches of loose soil 
is produced all over the surface soon after the previous crop is 
harvested. Then wide, shallow furrows are made across the. held by 
a heavy country harrow. This is prepared in.^e folio wing, manner. 
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The space between the two prongs of the harrow is tied up wifb 
ropes passed backward and forward so as to form a sloping surface 
against which the earth is heaped as it accumulates. So made, 
the furrows should be twenty inches wide with ridges on both sides 
three to four inches high and one foot wide at the base. Tlte night- 
soil cart is driven slowly along with its opening over the furrow 
and the two wheels in the adjoining furroivs on each side. One 
full cart, containing 1,600 lb. of night-soil, has been found to be 
sufficient for a length of ten chains, or 330 feet, and only alternate 
furrows are treated. The remauiing furrows are given night-soil 
after about three days, when the night-soil ui the previous furrows 
gets dxy, so as to allow cart wheels to roll without being soiled by 
night-soil. After the material has been put on, the night-soil is 
covered as soon as possible with the earth from the side ridges, by 
men working behind the cart, to prevent the breeding of flies. 
After two weeks the whole is quite dry, and the field is cross- 
furrowed with the harrow prepared as before, and agam in the 
original direction after another week. This repeated furrowing 
exisures the thorough mixing of the manure. After six weeks the 
whole field is harrowed both length^^^Be and crosswise mth a heavy 
harrow. In addition to all this the field should also be worked with 
a disc harrow in both directions. 

To ensure success the following conditions are required : 

(1) Before application of the manure the soil should be well 
harrowed, at least to a depth of three inches, so that the soil to 
that depth is loose and soft. 

(2) The rainfall should be heavy in the first two months of the 
rainy season. 

(3) The night-soil should be applied in the dry season so that it 
will get dry in the soil as soon after application as possible, allowing 
thorough mixing with the soil, and preventmg the breeding of flies. 

This is the method as applicable in the case of a small town. 
It is, however, necessary to work out some system to use the night- 
soil from the villages where the majority of the people live. If 
this can be done, it will improve village sanitation ami at the same 
fcimA it will an inexhaustible source of excellent manure. 
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The present system in the villages is no system. It is most 
un8atis&uitoiy,from a sanitary point of view as it spoils the surround' 
ings of the village and often contaminates the sources of drinking 
water. Prejudices will die out if a better system can be worked out. 
The man who will find out a suitable system will do incalculable 
good to the villages as well as to Indian agriculture. 
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THE WORLD’S COTTON SHORTAGE.* 

BT 

Paof. JOHN A. TODD, 
m. THE ANQLO-EGYPTIAK SUDAN. 

(Continued from pngo 120, Vul. XIII, Perl I.) 

Great expectations have been JiroiiBed as fo the possibilities of 
the Sudan for cotton-growing, and wliile there is no doubt that 
these expectations will in the long run be justificil, it is quite another 
matter to say whether the Sudan may be lookwl to fojf a solution 
of the immediate difficulty of the world’s oottou shortage. That 
the Sudan may quite well produce some day the million bales of 
cotton which the world requires so pressingly to-day is very likely ; 
but the doubtful factor in the situation is time. For many reasons 
the development of the Sudan must be a matter of time ; and time 
is the crux of the whole problem of the cotton supply to-day. In 
the first place, it must be realized thajt the Sudan is an enormous 
country with a geographical area of over a million square miles. 
For comparison it may be mentioned that the total area of the 
Amftriftftn cotton belt is about 700,000, and that of the British Isles 
about 120,000 square miles. But such comparisons are entirely 
in another way. The cultivated area of the Sudan 
to-day consists of, only a few relatively small strips or patches sepsr 
rated by enormous tracts of desert, or in the south of wild tropical 
vegetation like the Sudd. These waste lands of to-day are not 
necessarily uncultivable, but they must for a long time to come 


• from th* ** Septwiber and Sth Ootober, IM7. 

( 287 ) 



^ AOttOtnvtOBAtk ^OtniNAL OT INBU [2^]^ Ji» 

lack the necessary conditions of cultivation— namely, water (ezc^t 
in the south), labour, and communications. This enormous country 
stretches from north to south throu^ no less than seventeen degrees 
of latitude, and possesses a wide variety of climatic conditions from 
the practically rainless areas of the Bed Sea littoral to the regions 
of tropical rainfall on the borders of Uganda and the Belgian Congo. 
It is thus impossible to generalize about the Sudan as a cotton- 
growing country. There are, for example, four entirely separate 
areas in which cotton is at present grown, but the conditions of 
these areas vary greatly in respect of climate, labour supply, and 
conununications, which are the main factors in the development of 
a cotton country. Thus the bulk of the cotton actually produced 
in the Sudan so far comes from the Tokar District, near the Bed Sea 
coast. There the conditions are entirely based on irrigation, for 
the rainfall is trifling. The water supply comes from the river 
Baraka, which comes down in flood once a year from the Abyssinian 
mountains, as the Blue Nile does into Egypt. Unfortunately, 
this supply is subject to no natural control ; its chamiel varies from 
year to year, and the volume of the supply is unreliable. So far 
it has not yet been foimd possible to And the money for the artiflcial 
control works which would render cultivation certain over a much 
larger area than at present. As things are, the native cultivators 
oaimot be expected to risk much labour or capital in preparing the 
land for the crop until they see whether the water is coming their 
way, and the efEect may be summarized in the single fact that the 
yield of lint cotton per acre is only aboiit 100 lb., as against an 
average of 400 or 600 in Egypt and in other parts of the Sudan. 
The largest area which has so far been under cotton in any one year 
was something over 60,000 feddam (acres), but this could be 
increased by about one-half if the necessary control works could 
be put in hand. 

The labour supply in Tokar is satisfactory, being largely 
reonuted by the migration of pilgrims from all parts of Western 
and Central Africa, whe pass through this district on their way to 
Arabia for the pilgriiniige, and put in a season or two here and earn 
enough money to them over the next stage. 
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The general character of the cotton grown is* excellent.' It is 
ehtiidy Egyptian, and the most striking feahire of the district is 
the way in which the Gk)vemment, by careful control of the native 
handling of the crop at every stage from seed selection to ,the pick- 
ing and grading of the crop, has secured and maintained a high level 
of quality in the product as a whole. 

Another great hindrance to the development of this area is the 
cost of transport. The crop has to be carried on camel-back to 
the port of Trinkitat, from which it goes by small native boats to 
Sualdn or Port Sudan. A railway from Tokar to Port Sudan 


has long been under consideration, .and its construction would 
greatly aid the development of the district. So far the maximum 
crop has been that of 1914-15*— 70,000 Teantars (of 100 lb.), 
or, say, 17,600 bales of 400 lb., which, by the way, is the usual 
bale weight in all our African possessions outside of Eg} 7 )t. 

The next cotton district of importance is that of Kassala, 
which lies inland from Tokar on the borders of Eritrea (Italian 
Somaliland). Here the climatic conditions are similar to those m 
Tokar, the water supply being from th.e river Gash, ajiother summer 
torrent which comes down «i flood-time from the mountains, but 
loses itself completely in the deserts below, and as a mutter of fact 
never reaches the Nile tributary, the Atbara, to whose b^m it 
belongs. The greatest difficulty here is agam the question of 
transport. At present the place is about a fortnight’s journy on 
camd-back from the nearest station on the Port Sudan-Khartpum 
line, and no great development can be ex-pected until direct railway 
communication is provided. This again presents no great 
except financial. In the meantime the record crop is ^^"der ^ 
bales i but it is said that there are 120,000 acres of good land avafl- 
able for cotton-growing if irrigation were provided, ^ it co^d H 
so that a crop of nearer 100,000 bales should be possible. It must, 
however be a long time before such possibilities come mthin M^t. 
The cotton grown is mostly of Egyptian ^onu^ s^ 

further inland to the Nile VaUey, there are on the Nile itself, north 


• J9J6-17 SgnrcB ara not yot available, 
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of Trh ai*f,«nTnj Bovcral 01016 or less isolat6d distnots wliero cotton 
has already been grown with success, such as 2ieidab, which lies 
nearly 200 miles north of Khartoum. The prospects here seemed 
at first excellent and very good results were obtained, but ah 
unfortunate element of uncertainty entered into the yield owing to 
the danger of very cold nights during the cotton season, which 
may do such damage as to reduce the amount of a year’s crop in a 
few nights from a maximum to a minimum. The result is that the 
crop is extremely speculative, and it is doubtful whether cotton- 
growing here will for some time to come be worth spending money 
on when there are other areas awaiting development which do not 
sutler from this handicap. The cost of transport by rail or river to 
Egypt and tlience by sea to England is also a heavy handicap. 

The Nile Valley areas north of Khartoum have, however, 
recently been entirely eclipsed by the brilliant prospects opened up 
for cotton development in the great plain known as the Gezira. 
lying between the Blue and White Niles south of Khartoum. Before 
the war this district had been surveyed by representatives of the 
British Cotton Growing Association, who brought home glowing 
accounts of its possibilities. There can be no question that this 
district, which is of enormous size, about 4,000,000 acres, or more 
than twice the whole acreage under cotton in Egypt before the war, 
will one day be a cotton-growng area of the first value. It only 
requires water to make it equal to Egypt in productivity, and 
yields of over 500 lb. an acre of good Egyptian cotton have been 
obtained. Before the war all arrangements had been made for 
its development, which meant large irrigation works on the Blue 
Nile, and the British Government had agreed to guarantee the 
interest on a loan of £3,000,000 to be raised by the Sudan 
Government for development purposes in this and other areas. 
Unfortunately, the war stopped all these schemes, and they 
have only recently been taken up again in a very halting way, with 
the result that three precious years have been lost. Perhaps, 
however, the time his. jipt been altogether lost, for in the mean- 
time the Sudan Plahtqtions Syndicate, which is working the 
soheme in oo-operat^dn with the Sudan Government a nd the 
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British Cotton Growii^ Association, has been carrying on work on a 
scale which can hardly be descrilied otherwise than experimental, but 
which has given excellent results. Tlie area under cotton is now over 
2*, 000 acres, and could be very rapidly extended if the necessary 
irrigation facilities were available. Transport is comparatively 
easy, for the main line of the Sudan Oovenunent railways runs 
through the district, and will carry the cotton at not too great a cost 
to Port Sudan; for the cotton is of Egyptian quality, and therefore 
of high value which will stand a relatively heavy freight. 

But the great difficulty at present in the Sudan, and mde^ 
the controlling factor in the development of the country as a whole, 
and of cotton-growing in particular, is the labour supply. e 
population of the Sudan was almost mped out by the wars ot 
L Mahdi and the Khalifa, and in 1898 it was said to be only about 
two millions as against previous estimates of over ten mil ions. 
Under the new conditions of peace and prosperity it is, o 
increasing again with Oriental rapidity ; but it is stiU far short of 

1 numL'requirri tor the toll —'"V otrC’th"^ 
for many years to come it viU be a ew ol /«.(«« te,ile. The three 

Itoh hM irp’rrUeXlro'X L!'^Xf now »» >.eee.s..y 

serves to emphasise the maio fact of the eituation 
But this ® y , j rpjjg fjiezira will some day 

ir wSt arts'^iJe prohoetion of See eotU,n in the 

be one of the largest areas lor j difficult 

world, but that ^y « st^ e pj,,. 

to guess when the Gesu. P 

"°‘^«rlrL arl elpieted. and these wili take two 
when he rmg ■ money is found and the work 

or three yea« from^e ^ , 

Sere are great 
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in the Valley of the Nile, there are enormous areas where the rainfaU 
is tropical and the whole country a mass of luxuriant vegetatiom 
Here rain-grown cotton of good quality and about American character 
has already been grown in considerable quantity, though the maxi- 
mum crop has probably not yet exceeded 6,000 bales j and it is 
possible that huge areas may some day be opened up here which 
could supply unknown quantities of good average cotton. But 
that development must be in a rather distant future. The devel^- 
ment of the Sudan will take time and enormous sums of money, 
and the labour supply can only increase gradually. To attempt 
to rush matters would be to court failure, for nothing could do 
more harm to the real prosperity of the Sudan than a sudden demand 
for labour in excess of the supply, which would artificially force 
wages up to a level that would render cotton-growing impossible, 
as it is rapidly doing in America. 

To sum up, then, the Sudan is a coimtry of unlimited possibilities 
for the future supply of cotton, and it may well become in the 
future the main source of our supply of fine cotton. But its develop- 
ment cannot be forced. The irrigation and other development 
works which the Government has already sanctioned must be 
pushed on with energy, and the results will certainly be such as 
to cover very handsomely the cost of these works and the further 
investment of capital which will have to be made by the pioneers of 
the industry. 

But the cotton industry must understand that the relief which 
they so urgently require in the present shortage must not be e:q>eoted 
from the Sudan within any time which they can contemplate with 
equanimity at the present juncture. The Sudan may in course of 
time make up for the shortage of the Egyptian crop ; but it would 
be foolish to imagine that the great desideratum of a million bales 
of “ bread-and-butter ” cotton can be supplied by the Sudan, at 
least within the life-time of the present generation. 

IV.. BBITISH WBST AFRICA. 

In the last arl^ it was pointed out that the Sudan may 
reasonably be e:^e^|^ to become in course of time the source of a 
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very new supply of fine cotton. In the same way there is 
every iireason' to hope that 'West Africa vrill some day he able to 
supply a large part of the requirements of lisncashire in ordinary 
“ hread-and-butter ” cotton. But, as in the case of the Sudan, 
it is quite another matter to say when. As has been frequently 
pointed, out in these articles, what the world wants to-day is a 
cianulative increase of about a million bales per annum of cotton 
roqnd abo\it an inch staple. West Africa is still, unfortunately, 
a very long w'ay from producing that ‘quantity, though there'^s 
no reason why she should not do so some day. 

British West Africa again, like the Sudan, is an enormous • 
country, with a total area of about 350,000 square miles, but a much 
larger proportion of the total area is cultivable than in the former case. 
Not all of it, however, could grow cotton. Along the coast is a 
low-lying belt of mangrove swamps of deltaic character, where cotton 
is out of the question. Beyond this lies the great forest belt, which, 
as it stands, yields so many valuable products that there can be 
at present little prospect of ite being profitable to convert any 
material part of it to cottoiv-growing. The great cotton area is the 
hinterland of park-like country beyond the palm-belt, and it is 
estimated that, maldng every allowance for the amount of land 
that AviU always be required for foodstuffs, there should be an area 
of about 26,000,000 acres here available for cotton. ^ A crop of five 
or six million bales of cotton seems, therefore, not impossible, but 
that is a very long way beyond fhe present maximum production. 

In estimating the present production of the country, however, 

one may verv easilv be misled by taking merely the ei^ort, figures, 

such as those given below from the reports of the'British Cotton 

Grooving Association. Tlie fact is that West Africa has been a 

cotton-growing country for many centuries, and that the natives 

have all along been growing and manufacturing much of the cotton 

which supplies their own needs. Native cotton cloths ^ 

good design and character have long been produced m the 

and have established their market throughout the whole of 

Africa as far north as the Mediterranean. It would probably 

be a safe estimate of the amount of this native crop to put it at 

2u 
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100,000 bales per annum. Herein lies tbe essence of tbe problem 
which the British Cotton Growing Association have had to face in 
West Africa, and which makes the situation there distinctly different 
from that of other parts of the Continent. It is not a question of 
teaching the natives to grow cotton. The problem is rather to 
show that it will pay them to grow a better variety of cotton, and 
export it, taking payment in the long run in goods of European 
manufacture. Again, there are in all parts of West Africa where 
cotton could be grown so many other products which compete with 
cotton that it is throughout a question of economics whether cotton 
or these other crops will pay the native producer best. The labour 
supply of the country is ample — the population was estimated some 
years ago at about 18,000,000 — and well habituated to cotton* 
growing. But the native is, in his own way, very shrewd, and quite 
capable of calculating which crop will best repay him for the trouble 
of growmg it. The Association has practically from the first gone 
on the lines of making the native cultivators their own masters, 
instead of trying to develop large European-owned plantations, 
with the natives as wage-paid labourers. 

Under these conditions, the main factor in the problem of 
developing a large export crop of cotton is that of price, which again 
becomes largely a question of cost of transport. The price which 
the Association can offer to the native producer for his seed cotton — 
and they have very wisely always gone on the principle of offering 
the liighest price they could afford to pay— depends on (1) the 
relative yield of lint cotton and seed from the seed cotton, and 
(2) the cost of getting the various products to market. Practically 
speaking, the second of these problems has been solved so far as 
cotton is concerned (but not seed), for the internal communications 
of West Africa are now, comparatively speaking, quite jgood. 
rail and river, communication is now possible over very large parts 
of the country and long distances from the coast, and though, of 
; cqsurse, an unlimitipd quantity of money could be (q>ent on further 
1 dchmlopinent of the and especially of roads in view of the 

pGBsibali^ of mo^ ttensport, it may be said t^ the lack bf 
I; BbDuminioatiims'is^t the worst difficulty to be sdved, 
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The greatest difficulty now is due to the peculiar character 
o! the indigenous types of cotton. These are, on the whole, fairly 
satisfactory, but they have one serioiis defect. The “ginning 
ot!it>tum,“ or percentage of lint cotton obtainable from the seed 
cotton, is distinctly low, only about 27 per cent., as agamst over 
30 in America and Egypt, and as high as 40 and even 50 in the case 
of certain varieties in India. When the Association bu}*® the seed 
cotton at, say, the pre-war rate of 1 |d. per lb. it is really paying over 
4d. per lb. of lint, and when to this are added all the costs of ginning, 
baling, forwarding to tlie coast, and shipping to Liverpool, it means 
a cost to the Association of nearly 7d. per lb. of lint delivered in 
liverpool. Again, owing to the cost of transport, it is almost 
impossible for the Association to make anything out of the seed, 
which, as a matter of fact, they have used to make producer gas 
for the power required at their ginneries. Now, if the natives 
could be induced to grow a bettor variety of cotton uith a slightly 
higher ginning out-turn, it would enable the Association to pay them 
a very much higher price per lb. of seed cotton, especially if 
the new variety also posse8t^ed the advantage of a slightly longer 
staple. 

It is along these lines, therefore, that the efforts of the Asso- 
ciation have been mostly directed for many years back, and it is 
gratifying to know that they are apparently at last in sight of 
success, thanks to the mitiring energy of the Director of Agriculture, 
Mr. P. H. Lamb, for diiring the last few years a new variety has been 
put out in Northern Nigeria, which is apparently catching hold very 
widely, especially in the 2aria District. For this variety the Associa- 
tion is able to pay Ifd. per lb. instead of Ifd. for the native types, 
and the. natives seem to find this difierence quite enough to change 
their whole attitude to cotton-growing, especually as the new type 
^ves a better yield per acre. During the last two years fably large 
quantities of this cotton have been coming in ; in 1916-17 it should 
have reached 2,000 bales, but a disastrous “ Harmattan “ reduced 
the yitid to about 500 bales. But the seed from thia should be 
sufficient to produce several thousand bales in the coming season. 
Tho total purchases in Northern Nigeria in 1916 estabb'shed the 
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record figure of 10,746 bales, or more than half of the whole crop 
of the country. It is uidortunate that this year, owing to climafio 
conditions, the figures are not likely to be so good ag«n, and this 
points to the chief drawback of the coimtry as far as climate its 
concerned, mz., the Harmattan winds. These are hot, sultry winds 
blowing from the interior of Africa towards the coast. They are 
loaded with clouds of reddish dust from the desert, and are charac* 
temed by extreme dryness. No dew falls while the Harmattan 
lasts, so that vegetation is withered up, and a bad spell of these 
winds may reduce the crop to a fraction of what it niight otherwise 
have been. This introduces an undesirable element of uncertainty 
into the economic yield of the crop, and that is always very much 
against the struggle of cotton in competition with other crops the 
yield of which, though perhaps smaller, is more sure. Here, again, 
how'ever, it is hoped that the new varieties may prove better able 
to withstand damage, so that their chances of success are still further 
heightened. 

Tliere seems reason to believe, therefore, that the comer has 
been turned in Northern Nigeria, and the development of large 
cotton areas there and in other parts of the country is only a question 
of time. Unfortunately, time is just what we cannot spare at 
present, and it must be realized that we cannot look to Nigeria for 
a large share of the desired million bales within any brief period. 
Five or ten years may see Nigeria thoroughly established as a serious 
contributor to the world’s supply, but it must be remembered 
that the new- supply will bring a new demand for cotton goods in 
payment. Those who wish to see the Britid) Empire self-contained 
as regards its raw cotton supplies must be prepared to spend money 
very lavishly on countries such as West Africa, where cotton- 
growing is now really past the pioneer stage. The industry owes 
a great debt of gratitude to the British Cotton Growing Association 
for all that it has done to bring Nigeria through that stage, but it 
miut not be imaged that a semi-philanthropic association with a 
capital of a paltry ;£iM)0,000 spread over all the possible cotton- 
growing qountnes u^tlra British Empire is a final attempt to meet 
tho noed of a hwigO j^new supply of cotton. It is millions, not 
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tKouaands, that are wanted in Africa, and they are wanted to-day, 
not “ after the war.” 


Ajpproxiiiatb Bstimatb of Cotton Grown in Nhw Firlds in West Africa, 1010—17. 

(In bales ol 400 lb.) 
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FAOTOES IN AGBIOULTOKAL PBOGRESS.* 


BY 

The;_Hon. Mb. G. F. KEATINGE, C.I.B., I.C.S., 

Director of AgrkuUure, Bombay. 

i Every busineBsjnau knows full well that the success of any 
manufacturing enterprise depends on economic considerations as 
much as it does on technical skill. The projector of a new industrial 
concern will, accordingly, arrange the scope and magnitude of his 
enterprise in accordance with general business principles and with 
the peculiar economic facts of the case. The supply of raw material 
must be adequate and the zuarket secure; the industry must be of 
sufficient size to bear the cost of efficient management, the engines ' 
large enough to supply the requisite power, the machinery efficient, 
the buildings properly designed, and the working capital adequate ; 
by-products must be fully utilized, and there must be no avoidable 
waste of material or time. When the factory has been suitably 
located, designed, equipped, and financed, the primary requirements 
for success will have been secured, and the outcome will then depend 
on capable management and technical skill. 

In agriculture it is, from the nature of the case, impossible 
that the same precision of organization can be secured as in the 
case of industrial enteiprise ; but it is certain, none the less, that 
success in agriculture depends largely on the factors similar to those 
already numerated. Are the size and distribution of the holding 
suitable? Is it properly equipped and stocked? These are 
that must be answered before success or failure can be. 
.attributed to the pdrsoni^ characteristics and skill of the 

^ ^ 
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To revert to the amlogy of the faotoiy. Suppose that the 
directors of a cotton mill in Bombay were to call in a weaving expert 
to advise them as to wliat was wrong with their system of weaving, 
stnd the ei^ert were to find that the mill was situated at Dadar, 
the ofiSces in the Fort, and the godowns at Colaba, that the engines 
were much too large for the work that they had to do, the number 
of looms too small to tprn out produce sufficient to support the 
cost of the management, and the w'orldng capital inadequate. In 
such a case the weaving expert would assuredly say, “ First get all 
your buildings conveniently situated in one place, iim rease the 
number of your looms, and put yoiur finances in order, and then 
call me in for technical advice.” This is the problem that the 
Agricultural Department has so frequently to face when called in to 
advise cultivators. It is often the organization which is wrong, 
not the technical skill ; and though there is usually ample room 
for improvement ui the latter, many obvious improvements which 
might otherwise be suggested are found to be hopelessly blocked 
by the economic circumstances. There are many physical obstacles 
for the chemist, the botanist, and the eiigineer to surmount, but 
the value of their assistance must be seriously discounted where 
the obstacles which dominate the situation are economic ; and this 
state of affairs must continue to exist until the economic difficulties 
are overcome. 

By the above remarks it is not intended to suggest that agn* 
cultural salvation lies in capitalistic farming on a large scale. In 
some countries and in some branches of agriculture good financial 
results are obtained in that way ; but the system of Hindu Law 
aims at a wide distribution of the land amongst a large proportion 
of Hie population, and the spirit of Indian agriculture indicates the 
peasant farmer as its ideal. With this latter view modem European 
opinion is in agreement, and many countries, in which the peasant 
farms of olden times have been merged in large estates, are now 
trying to call intd existence a new class of peasant farmers and to 
revert to the old system— but with a difference ; and the difference 
is indicated by the fact that the present aim in such countries is not 
merely to create peasant holdings, but to create suitably sized and 
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sttitabl}^ situatod peasant holdingiS) to e^ip them with adequate 
stock and capital^ and to provide for their^maintenance intaot^in 
that condition* It is well known how far the subdivision of holdings 
has be«i pushed in India, how large a proportion of the cultivators 
struggle to support life on holdings too sniall to provide a comfort' 
able living by existing methods and too much fragmented to admit 
of such development as alone would compensate for their small size. 
There is no need to enlarge on the existing situation. What then 
would be the ideal condition 1 Let us suppose the plain of Gujarat or 
the Valleys of the Deccan divided up into compact holdinge of 
twenty to forty acres, each fitted with its homestead, cattle-shed, 
storehouse, and well, the houses perhaps grouped into hamlets with 
space Buhioient to allow each man plenty of elbow room, without 
iffniatiTig each family in such a way as to destroy social life or render 
co-operative and communal action impossible, the land levelled 
aiifl embanked, the holdings fenced, and each equipped with effective 
implements and one or more pairs of good bullocks. A distant 
ideal, it may be said ; but still one which many countries have set 
before themselves and are realizing by slow degrees. 

Ko one would attempt to force all the holdingis of a country 
into one standard pattern. There is room and.necessity lor diversity 
and advantages in^variety ; but in any tract it is possible to formu- 
late rough limits of area and ^equipment calculated to admit of 
the realization of optimum results ; and it_is desirable that these 
limits should be clearly, recognised and that sustained efforts 
should be made to secure for a large proportion of the farmers 
conditions which ai'e compatible with successful farming and effective 
development. 

It is not proposed to discuss the method by which such change 
should be effected, since the question is a large one and bristles 
with difficulties; all that is here intended is to emphasize the 
primary and fundamental necessity of the agricultural situation in 
the Bombay Presidency. The change suggested *would inevitably 
bring about permanent improvements now so badly needed, induce 
lacogress %agri(^tnrtd' practice and, by stimulating the activities 
(^ tj^e lailucrs, wouldr'effect many profftahie niodiffcations in the 
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existing qrstem of fanning. It is, after all, the intelligent, and 
industrious activity of the farmer which is the of pro- 

duction, and it is by stimulating and using to the full this agency 
that all improvements nmet be efiected. The farmer has little 
opportunity of wasting anj'thing, but theie is one thing that he 
does waste lavishly — and that is his time. Once get him out of the 
vicious economic circle which now' numbs his activities, and the 
results will soon be apparent. 

Mention has been made of possible changes m the system of 
production. The thing which strikes most observers is that the 
Indian cultivator tiusts too much to a single crop, and that he has 
few subsidiary sources of industry or income. With cotton at its 
present price the one object of the cultivator m the cotton tracts 
is to grow as much cotton as possible, and in this he is right ; but 
it does not follow that twenty acres of ill-tillud and iU-manured 
land will give as much out-turn as ten or hfteeu acres of^laud better 
tilled and better manured ; and inmost localities it will bo found 
that with adequate organisation the breeding and rearing of live- 
stock, milk production, oi poultry raising offer opportunities from 
which most cultivators are now deLaiied by the existing conditions 
of congested villages and scattered holdings, even though the supply 
of fodder, the range of pasture, and the accessibility of markets 
may be favourable. 

To turn from general economic conditions to more detailed .tech- 
nical questions. What are the factors in successful crop produotionH 
Soil, moisture, and temperature are the primary factors, and human 
effort can do nothing to affect the temperature, the rainfall, or the 
geological formation; but by embanking the fields and checking 
erosion the depth and quality of the soil may be improved, by 
suitable manuring and rotations its chemical and physical qualities 
may be modified, while irrigation and good tillage will compensate 
for the deficiencies of the rainfall. It is by such methods that the 
Cttltiyator may become the master of his fate rather than the slave 
of circumstances. 

fkune years ago enquiries were made in Europe regarding the 
process of agriculture during the past century, and the relative 
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importaiic^ of the ^ctoxs wbioli had produced tiie lesulta. ^tistios 
show tlxat> during the past century in Europe the out-tom of wheat 
and other cereals has been doubled, and experts in Various countries 
were asked to indicate the proportion of this 100 per cent, increase 
that could be assigned to each of the following factors, viz : — 

(1) Improved seed. 

(2) Improved and increased manures. 

(3) Better rotations. 

(4) Better tillage. 

The es^erts consulted generally agreed that out-turns had 
increased from 60 to 100 per cent, during the past century, and in 
some cases it was declared that the out-turn had been trebled. The 
causes of this improvement were assigned as follows, viz . ; — 



England 

Germany 

France 


per cent. 

per cent. 

per cent. 

Improved seed 

10 

15 

stoaof 

Improved manure ... 

... Considerable 

60 

SO to 70 

Improved rotation ... 

... Little except indirect 

10 


Improved cultivation 

... Most of all 

23 

15 to SO 


It will bo noticed that manure secures the first place amongst 
the causes that have contributed to increased yields, and under 
the heading of manure is included not only artificial manure, but 
in an even greater measure the increased supply of farmyard 
manure due to the increased number of live-stock kq)t, and its 
increased value due to the concentrated foods that are now fed to 
cattle. Next in order conies improved cultivation, which secures 
the first place in England and the second place in Germany and 
France. It may be noted that in England, where the first place is 
assigned to it, tlie term cultivation is taken to include drainage 
operations. On the other hand, it is noted that in many cases where 
, the de^ee of cultivation has not been improved the cost of the 
operations has been cheapened, and also that without good culti- 
vation nothing like the full effects of the manure could be secured, 
^proved seed comes in a bad third, and it is noted that even moh 
imp^ment can be secured by the use of good seed only when the 
- pul^tron and themi^uiing are adequate. It must be recognized, 
d^ertnee between the cost of using good or bad 

per acre, and that if S 
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10 or 15 per cent, inorease in produce can be obtained in this way 
there b no excuse for not securing it. Improved rotati<His are hold, 
to have produced little direct result, but have r«ulered the wasteful 
praotbe of the bare fallow uiuiecessary, and by adding greatly to the 
supply of fodder crops have enabled the farmers to keep more live* 
stock, and so have been the ii\direct cause of the increase in manure. 

Now the opinions recorded above cannot, of course, be taken 
as a general guide in India with its varied conditions, but there are 
some tracts to W'hich they would apply with a fair degree of accuracy, 
they have a bearing on the question of agricultural improve- 
ment almost everywhere. In the arid tracts of India where mobture 
is the limiting factor in crop production, irrigation is the prime 
necessity, and by this means crop out-tums can be doubled and 
other crops of ten times the value grown. In such tracts the 
question of manure has little importance in the absence of irrigation ; 
but, pven irrigation, manure becomes of vital importance. Prac- 
tically everywhere there is a vast field for in proved tillage which 
b now Very defective ; and wherever tlie rainfall is fairly abundant 
the supply of manure nee^s increasing. In the matter of seed there 
is certainly good scope for progress with, a crop like cotton, but in 
the case of crops like jmar {Sorghuw) and Ixijri {Pennisetum 
dewn) the prospects of material improvement in this direction seem 
to be much less hopeful. Wl'.ere the land b sloping and heavy rain- 
storms occur, a system of field embanknents which wiU regubto 
the surface water and check erosion and scouring is very necessary 
and produces marked results. 

If an opinion were asked for as to t he prospects of improvement 
and the methods to secure it with reference to any deMte teact, it 
nught be possible to hazard such opinions as the following, viz. 

I. Improved out-turn possible on a typical sloping cotton 
field in the neighbourhood of Dharwar (Southern Maratha country) 
100 per cent. 

Faotori 

Seed 

ColtifetioD ••• 

Field embankmento ... 

MaAuce 


Per cent. 
20 
30 
90 
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11. Improved out-tuxn possible on a typical cotton field in 
the neighbourhood of Surat (Gujarat) 60 per cent. 

Factors Per cent. 

Seed ... ... ...... 20 

Cultivation ... ••• ... ••• 20 

Manure ... ... ... 20 

Taking the ^mbay Presidency as a whole, improved cultivation 
stands easily first in the factors of improvement, and this connotes 
better implements and better cattle. The cattle are a 'very impor- 
tant consideration since they supply both the motive power for the 
filVgA operations and the manure for the fields. Any system of 
fftTmiTig which will enable the cultivator to breed good cattle at a 
profit and to maintain his work bullocks without undue cost, will 
do much to solve the primary difficulties of the situation, and this 
is very largely dependent on the organization of the land holdings, 
a consideration which brings us back to the point from which we 
started. 
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BT 

A. C. CHATTBRJBE, I.C.S., 
Magistrate and CoUeelor, United Provinces, 


" Of the many problems connected with India thnt liave come 
to the fore during the course of the war, none is so important, and 
perhaps none is so complex, as the question of the economic or 
material development of the coimtry. Proud as we Indians are of 
the share that India is taking in the great struggle, it is still a humi> 
liation to many of us that the contribution in men and material has 
not been infinitely larger than w'e have been able to affonl. It is 
the earnest hope of all of »is that if ever in the futjire India is ctdled 
upon to defend and conserve her liberties from external aggression, 
India’s own effort, apart Irom the assistance that she will receive 
from the United Kingdom and other units of the Empire, will bo 
more conunensurate with her history, the immensity of her 
population, and the vastness of her potential wealth. In order 
to prepare for such a contingency, it is absolutely necessary that 
all possible measures should be adopted for the ordered organization 
of OUT manifold resources. 

Even if we leave the problem of defem» entirely out of account, 
there are other and urgent reasons for an inunediate and sustained 
effort to increase the income of the people of India. Our poverty 
is now fully recognized. As Mr. Moreland has very clearly put it 
in an article in the current number of the Quarterly Review, “ it is a 


* A paper read at a meating of the Indian Section of the Royal Sooiety of Arte. London, 
M 17th Ifay, W17. Reprinted from the Journal of At Sodetp o/ Arts, July 6tb, 1917. 
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matter of eommon knowledge that the standard of life in India is 
undesiiabljr low ; that, while the masses of the people are ^ovided 
witb'the neoessities of a bare existence, they axe in &tr too many 
oases badly housed and badly clothed, badly doctored and badly 
taught, often overworked and often underfed ; and that the present 
income of the country, even if it were equitably distributed, would 
not suffice to provide the population with even the most indispen- 
sable elements of a reasonable life.” Our main dependence for 
several generations now has been on our agriculture, but 
the recent remarkable applications of science to the agrioiilture of 
all the older countries of the world, together with the opening out of 
the extensive prairies of new countries, has already threatened our 
position in the world market for agricultural goods, and the problem 
is likely to be far more acute in the near future. In industries, the 
revolution in processes of manufacture and organization, that has 
been in progress in the western world for more than a century, has 
Avrested from us the pre-eminence in certain commodities that was 
ours from the early days of the Roman Empire. Our industries 
need development, not only to replace what has decayed, but also 
to supplement and reinforce our agriculture. Altogether, humanity 
in India has to be raised to a much higher level of efficiency and 
well-being than what we have so far been accustomed to. 

There is one common factor in the variorrs departments of eco- 
nomic development to which I have just referred. Capital is needed 
for all of them. It rvill be readily conceded that neither education 
nor sanitation can be developed without the laying out of immense 
sums of money whibh will not begin to yield any tangible returns 
for almost a generation. A more immediate remuneration is likely 
in other necessary directions of State activity. Means of com- 
m\inioation and traixsport will absorb very large funds for a long 
time to come.' Similarly, more money must be i^nt on the 
e^ipansion ot irrigation in tracts like Oudh, while the full exploitation 
of our forests can no longer be deferred without serious detriments 
to the natic^ welfafie. ^Turning to the phexe of private enteipxise> 
capi^' is the lelkiemity for the development of industries,: 

~gnd ;haK also Ito^- ^ Imn^iate mtui^ cannot be locked jEcwi 
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Additional capital is necessary for agriculture as it is for industries. 
A query that has often been put to me is, whether we caw forecast the 
period of tune that will be required to make our co-operative 
agriculturists self-dependent and seH-contained with respect to capital. 
Frankly speaking, I cannot foresee that this condition wiU ever be 
attained. It is true that, as a result of the thrift inculcated by co- 
operation, the peasants will, within a measurable period of time, 
amass 'Capital equal in amount to what they use now. But the 
capital that can be profitably utilized in their agriculture, even in 
the present stage of science, is almost infinitely larger than what 
is actually available, and we must not forget that science is 
progressive. It has also to be borne in mind that co-operation, while 
it teaches thrift, also enlightens the mind of the jieasant and mftlww 
him desirous and anxious to adopt new and improved nrethods which 
involve the investment of larger capital. A year ago the number 
of members in agricultural credit societies in India was over seven 
hundred thousand, and their total capital was a little under three 
and a half million pounds sterling. This gives an average capital 
of slightly less than five pounds per member. I think it will be no 
exoneration to state that, with proper training and oiganieation, 
the capital' required will come up to at least thirty potmds per 
member on the average. If the number of agriculturist families 
in India be reckoned as, roughly, forty millions, the fimds required 
for financing agricultural processes alone amount to twelve hundred 
millions sterling. It is not possible to hazard oven conjectural 
guesses regarding the outlay that will be needed for industrial and 
commercial development, or for such communal activities as 
education or sanitation. 

It is my object to-day to draw your attention to this important 
aspect of the very large question of the full economic development 
of India. Until recently, w'e had a comfcrtable feeling that the 
organization of our material resources might safely proceed alrnig 
■ linies of slow and steady growrth, and that, if sufficient capital for the 
puri^ose were not readily available or forthcoming in the country 
itaoF* it cotikl at a.prioe be obtained from the richer mid more h^ly 
^Y<eld|ied couRteneil of the world. The far-reaching incidence of the 
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war lias radety dispalled both these illusfoiui. It is now tmivenally 
realized that in the interests of India herself, and in the interests 
of the ‘Empire, her economic progress should not he left to slow natural 
forces, and that the pace must he accelerated hy well-conceived 
measures on the part of the State and of the people. "With regard 
to the supply of capital from non-Indian sources, it is now abundantly 
clear that even if legislation does not actually prohibit, for a con- 
siderable time after the war, the export of capital from the richer 
countries of the world, their internal requirements will leave only a 
very small surplus to he shared between India and other undeveloped 
lands. The money that we may he able to borrow in London after 
the war will command a price which we cannot pay without seriously 
handicapping ourselves, and although I am not in a position to 
speak with confidence on this point, I entertain grave doubts whether 
we shall be able to borrow here anything approaching the amount 
that we shall actually need immediately after the war is over."' 

The conclusion is irresistible that India must in the main rely 
on herself and look to her own resources for the capital required for 
her development. To avoid any misunderstanding, I may mention 
that this is a view which, so far as I am aware, has never been sought 
to be imposed on India from without, but is only in accordance with 
the new ideas of true self-help that have been generated of late in our 
country. The question now arises : What are our available resources 
for the capital that is needed ? The answer naturally sug^sts 
itself — ^India should unlock her hoards of the precious metals. From 
the time of Pliny she has imported large, though varying, quantities 
of gold and silver. •, In his work on ** Indian Currency and Knance,” 
Mr. J. M. Keynes states that “during the sixty years (preceding 
1913) India is supposed to have absorbed, in addition to her previous 
accumulations, more than three hundred millions sterling of gold 
(apart from enormous quantities of silver) ” (p. 100). Where all 
this gold and silver have disappeared is one of the puzzles for the 
economic historian of India. I do not pretend to b<? ready with a 
solution ; but, apart from the partial explanation funmhed by 
Mr. Keynes himself (p.i^), viz., that ** the recorded statistics of trade 
:w,qy'sr|^nd riiow a iMlance against India, which is probably met; 
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by an uniocoided export of goM, silver bnllion and rupees w 
must not forget that do\m to the middle of the eighteenth century 
India 'was periodically visited In hands of invaders >vho, in the 
majority of oases, left almost as speedily as they name after 
gathering extensive spoils in gold, precious stones, and other treasure. 
Also do^vn to the beginning of the nineteenth centuir the pagoda 
tree of India was shaken for its fmit by numerous hhiropean adven- 
turers. The costly industrial arts of India, some of which survive 
to the present day, must also have consumed large quantities of the 
precious metals. I do not deny that tlie gold and silver jewellery 
even now owned by our women will in the aggregate reach large 
dimensions, and 1 also believe that here and t here individuals possess 
comparatively big hoards of gold and silver, while niany similar 
and smaller hoards secreted away during the centuries of anarchy 
and insecurity now lie imknown to aU and arc jiermanently irre- 
coverable. But apart from the jewellery of the women, T am rather 
sceptical about the existence among the general population of any 
hoards of substantial value, at least in the provinces with which 
I am familiar. I do not wish to imply that the avera;^ peasant in 
India does not possess a few rupees tucked away in the roof of his 
hut or some other equally likely spot ; and, if each person in India 
can be assumed to possess ui the average five rupees in cash, wo get 
the respectable sum of 100 millions sterling. 

Law and order, combined with opportunities of soimd and 
profitable . investment, are, as we shall presently sec, bringing to 
light the hidden hoards of India, and the process is likely to bo con- 
siderably accelerated in the near future. Hoarding, however, as 
much as saving for useful employment, is a habit that takes long to 
instil as also to eradicate. We shall certamly be better ofi than we 
are at present when the instinct of hoardu^, either in the shape of coin 
or bullion or in the form of jewellery, is completely overcome ; but 
personally I do not consider that all our needs will be thereby satis- 
fied. That is why I wish to see inaugurated as soon as possible an 
active and sustained nanfi paign of national thrift through the length 
and breadth of the country. It is fortunate that the war loan now 
under dotation in India is practically originating a movement of 

21 , 
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national thrift, and it is to be sincerely hoped that the oi^anizations 
called into being for this immediate object will be widespread and 
efficient, and that they will be maintained so long as there 
is need for capital for the purposes of national develop- 
ment. 

Thrift is not an unknown virtue in India, and banking in its 
different aspects is by no means an exotic transplanted from the 
West. Students of our ancient civilization are familiar with the 
numerous references in contemporary literature to the prevailing 
custom of deposits with bankers, the use of promissory notes, and 
the issue of letters of credit and bills of exchange for the purposes of 
internal and external commerce. The injunctions of Hindu law- 
givers on the subject of usury afford a clear indication of the practice 
of money-lending by the State and by private individuals. (For 
authorities, vide McCrindle’s “ Ancient India,” p. 69 ; Rhys David’s 
** Buddhist India,” p. 101 ; Barnett’s Antiquities of India,” 
p. 130.) References to mhos, or bankers, are to be noted in the early 
Muslim amiah'sts. Indeed, the extensive commerce that was carried 
on in the Middle Ages within India itself and with countries outside 
would have been impossible without fairly well-developed banking 
facilities. In the seventeenth and eighteenth centuries the East 
India Company made full use of the indigenous banking agencies, 
and even at the present day much of the internal commerce of the 
country is fmanced by Indian bankers, though it must be admitted 
that joint-stock banks ate fast encroaching on their domain, and 
their methods are not sufficiently elastic for modem requirements. 
It is also exceeilingly doubtful whether Indian banking at any time 
financed industty or national development. But even in Europe 
the functions of banking were, until recently, strictly limited to 
providing for the requirements of commerce and the pressing 
necessities of the State. It is true that a substantial proportion of the 
capital used by Indian bankers has been owned by themselves, but 
it is equally true that they have freely received deposits from their 
clients and custoipers. A portion of such deposits is held at call and 
consequently free o|mfbrest, but otherwise interest has always been 
allowed on ^posita cobfided with Indian bankers. ' . 
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Pieiiusing, therefore, that the habit of saving for profitable 
employment is not contrary to the traditions of the Indian ])eopIe, 
and that consequently there sliotild be no insuperable difficulties in 
resosoitating this instinct ui a more active and more nndely-diflused 
form than in former days, we may examine the inducements for 
thrift that exist in India at the present moment. About six years 
ago Mr. Beginald Murray contributed to this Society an excellent 
and authoritative paper on “ Banking in India,” ni which he 
furnished an account of our modem banking system. Fuller histories 
will be found in the standard works of Mr. Brunyate and Mr. Keynes, 
and in the Blue-books annually Issued by the Government. I shall, 
therefore, refer very briefly to the types of banking that are to be 
met with in India. We have first of all the three Presidency Banks, 
which enjoy certain special privileges accorded by the Government 
in return for services rendered. The capital of the.se three banks, 
which stood in 1880 at £2*33 millions, had risen in 1914 to only .£2*6 
millions ; but the reserves during the corre8})onding period had 
increased from £0*4 million to over £ 2'5 millions. The exi)ansion in 
business has been even more remarkable. Non-y)ublic deposits, which 
stood at only £5-7 millions in 1880, were nearly £27 millions in 1914. 
The next class is that of the Exchange Banks with head offices oustside 
India, some transacting the greater part of their business in India, 
while others have merely agencies in India. It is, therefore, 
unnecessary to quote figures of their capital and reserves, but it is 
worth noting that the deposits in India increased during our period 
from £2’ 16 millions to £20 millions. We now turn to the joint- 
stock banks with head offices located in India. The management 
of several of the larger banks of this tyy)e is purely British, but 1 
believe that a substantial portion of the capital of such banks is 
owned by residents of India. In 1880 there were only three joint-stock 
banks with a capital and reserve of over thirty thousand poun^ each. 
In 1914 the number was seventeen, and the aggregate capital and 
reserves of these larger banks had risen from £0-14 million in 1880 to 
£2-6 millions in 1914. In the same period deposits increased from 
£0*4 miDion to £ir4>nillions. As a matter of fact, in 1912 the depwits 
had reached the figure of £lH-2 millions. The banking crisis of 
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1913 and the disturbance caused by the war were responnble for 
the decrease. In addition to these larger banks there were, in 1914, 
twenty-five joint-stock banics with a capital ranging between .six 
thousand and thirty thousand pounds, which held in the aggre^te 
£4 millions in capital and reserves and £0*84 million in deposits. 

It will thus appear that in a period of thirty-four years, or 
roughly in the lifetime of one generation, the deposits held by the 
three main classes of banks have risen from £8*25 millions to nearly 
£69 millions. No doubt a very considerable portion of this additional 
capital has been contributed by British, Continental, and American 
merchants in business in India, but I think it will be admitted by 
all that the amount of piuely Indian deposits has increased beyond 
all previous expectations. 

A similar striking tale is told by the statistics of the co-operative 
banks. The earliest regularly constituted societies for agriculturists 
were established towards the end of 1904, but it was only in 1912 
that a legal status was bestoAved on the central banks, which attract 
funds from the general public for distribution among re^teied 
societies. The aggregate of the paid-up share capital and deposits 
from individuals in these central co-operative institutions in June 
1916 was £2*2 millions. This is an achievement that cannot be 
pronounced anything but satisfactory, especially if it is remembered 
that this amoimt has been contributed by persons who do not espeot 
and are not entitled to any loans. So far as these institutions are 
concerned, the capital available in normal times in the majority of 
provinces is now much in excess of the actual requirements of the 
movement -in ifs present stage. Co-operative credit, if it is to talca 
permanent root in the country, must be guided along carefully- 
guarded lines of development, and those responsible for the move- 
ment have wisely decided to prevent an exuberant growth at the 
cost of strength. Consequently deposits offered to the central banks 
have frequently to be refused and often returned. It has been 
suggested that the popularity of this class of investment is. due to 

idea riiat the Government is responsible for the solveni^ of these 
kanks, |ut, so far as.my onrn experience goes, there is no such gthezal 
i^pz^ion mon^'|he*claSse8 which actually invest in these, banto. 
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Pei^onally, I attribute their success to the tapping of a oompara* 
tively new stratuiu of depositors through the iiistruiuentality of 
dirMtors and managers who cumiiimul local uidueiicc and confidence. 

It is naturally impossible for an outsider to form on aiiourate 
idea of the different classes of ))eople wlio )u)wada\'s de 2 )osit money 
in the builcs in India. I hud s})e(!ial opportmiitios of gatheruig 
information with regard to co-operative bunks in my own province, and 
official duty as Registrar of Joint-Stock Oom])unles ui tlie province 
between 1912 and 1916 obliged me to exuinine tlie books of some 
of the smaller joint-stock bankn tJiut came tc» grief duruig that 
troublous period. Most of the de])ositoj’K in Ijoth tlieso chesses of 
banks were recruited from the urban middle or professional classes. 
Here and there one came acro.ss the name of a landed mugyiate, and 
there were a few genubic agriculturists ; ujul ihls is oi Jy what was 
to bo ejq)ected on a priori groimds. In tlic inferior of the country 
the industrialists and the commercial classes can, as a rule, utilize 
all available capital in their own busmcss, wliile fJic natural instinct 
of a landliolder is to invest his savings hi the ucrpiisitiou of more 
land. I am firnJy convince*! tliat tlio savuig aiul investing 
habit can be fostered and developed to an almost uiiinite extent 
among what I have described Jis tJie urltan middle or professional 
classes, and also under certain conditions among fihe landed classes. 

Besides the four types of bsinlcs I Jiavc already adverted to, there 
are the Government savings l)anks riui by the Post Gtlice. Tlioy nope 
organized in the present form in 1882, and by 1914 the number of 
- depositors was over a million and a half, and the sum at their credit 
approached 16 millions sterling. The credit of the Government 
ainoTig the masses of India no doubt accounts for tiiis reuurrkable 
growth ; it will admit of expansion witJi tlie adoption of more elastic 
methods than have hitherto recommended themselves to a depart- 
ment of State. 

In addition to these recognized tj'pes of banks, we still have 
in the towns and villages the two classes of individual bankers or 
banking faTnilW — the Seths or the big men, and the smaller money- 
lendel^ M Bengal and in ]\Iadras new types of small corporations 
have been developed, known as nidhis and loan companies, but, 
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SO far as I am aware, their methods are78imilar to those of 
individual bankers. Within limits, both the bi^er and the smallei 
money-lenders invite and receive deposits from persons reposing 
confidence in them. Of course no figures are available. As I have 
said before^ internal commerce is to this day very largely financed 
by the Seths, and the landed aristocracy usually resort to them 
when in need of loans. The village money-lender is still the financier 
of agriculture, and, in spite of the obloquy that is usually 
heaped upon him, continues to perform an exceedingly useful and 
important function in the State. Much as I' dislike some of his 
methods, I should be sorry to see him improved out of existence at 
once. Perhaps my experience of the difficulties in the realization, 
through the processes of our civil courts, of money owed by contu- 
macious members of credit societies, has inspired me with some 
sympathy for the money-lender’s point of view. Legislation has 
been mooted to check the malpractices of money-lenders, and I hope 
that the remedies adopted will not be too drastic, in which case 
they will either remain a dead letter or seriously dislocate the entire 
business of agriculture. There is some danger of confusing the 
position and functions of the rural money-lender of India with those 
of the class in this country which merely exploits the vice and 
extravagance of foolish and ignorant people. In my view, the 
existing evils of usury in India will disappear with the spread of 
primary education among the masses and with the expansion of the 
co-operative movement which I trust will absorb the money-lenders 
among its depositors. Meanwhile, legislation is required for the * 
registration oi' money-lenders, compelling them at the same time to 
maintain correct accounts. 

I have now briefly slmtched the different types of banks and 
banlmrs in India with whom deposits may be made on terms more 
or less auvantageous to the depositor. For a person not himself 
engaged in industry or commerce, other means are also available 
for the investment of savings. The first in importance is landed 
pzo|^rty. In !bdi^ in all old countries, ownexdiip of land 
danies with it'an^mplioation of social standing and prestige, while, 
pwing to the survivmg traces of insecure times, is also 



bBVBlOKMBNV 0» BANKING AND THRIFT iN INDU 316 

considered the safest form of investment. I may be accused of 
holdi^ rather heterodox views on the point, but I have long been 
of opinion that a comparatively light assessment of the laiuj revenue, 
socially in provinces where tenant-right is not strong or secure, 
unduly aggravates this land fever to the detriment of other and more 
productive forms of investment. I have in recent years frec[uently 
seen landed property purchased on the apparent basis of au annual 
return of less than 3 pet cent., and on closer inquiry have ascertained 
that it was hoped to raise the actual return to Oi^er cent, or higher. 
This state of things will probably be mudihed as soon as the clamant 
needs of local development throughout India bring about an 
enhancement of local taxation. 

In the large commercial centres uud in sumo provinces like 
Beng^, Government and semi-Governmout loans and other gilt- 
edged securities are the most popular form of investment. In 
Upper India they have been in lesser vogue, perhaps because there 
is no stock exchange or share-broker outside the Presidency towns, 
and securities of this typo can be sold or purchtised only through a 
bank or through the Post Dlhce. The same diiiiculty affects the 
popularity, in the interior of the country, of good industrial securities 
like jute or cotton mill debentures and railway shares. Latterly, 
several branch or light railways have obtained in India all the capital 
they needed, and extensive advertisement has familiarized country 
investors with this form of enterprise. It is to be hoped that within 
a reasonable period of time respectable share and stock brokers will 
establish themselves in the more important commercial centres 
in the interior of India, and thus help forward the national thrift 
movement. 

So far, practically all the diSerent types of well-managed banks 
in India have restricted themselves to the hnancing of trade and 
commerce, that is to say, to the forms of banking business recognized 
as orthodox by the distinctively English tradition. 1 believe that 
European industrialists in India borrow from the banks compara- 
tively insignificant amounts for purely industrial ventures, following 
in this respect Ihe traditions of British industry. They have the 
advantage, in centres like Calcutta, of the " agency firms.” These 
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£bns tmdettoke the fijianoe as wall as the superior business xuanage- 
ment of industrial ventures, and to a certain extent peifram the 
func tio n s of finance corporations or industrial banks. The system 
is not entirely free from attendant evils, but a European entrepreneur 
in touch with the presidency towns has no serious difiSouIty in 
obtmmng capital for a sound proposition. Facilities of this kind 
are not yet available in the interior of the country, thou^ a promising 
bAginning has recently been made at Gwalior under the auspices 
of a well-known London fiiiance bouse. The regular banks, whether 
managed by English men or by Indians, caimot, in view of the 
proportion of capital to deposits held by them, lend to industries 
with any degree of safety. But even in England there is now serious 
questioning as to the adequacy of banking facilities for purely 
industrial purposes. In indigenous India, where wealth and 
entrepreneur capacity do not always go together, it has been, 
contended that a different system, more perhaps on tlie models of 
Bussia and Japan, should be adopted, and an industrial bank or 
banks should be organized with State aid or guarantee. The subject 
is too complex to be dealt with in all its bearings in the course of 
this paper, but it is difidcult to see how the industrial development 
of the country, which is now so earnestly sought after by the 
Government as M's!! as by the people, can be furthered without some 
modiffoation of the accepted financial functions of the State. The 
Govenunent of Lulia have displayed, in the manifold risks that 
they have undertaken during the war, several instances of the two 
supreme qualities of confidence and ima^^tion. They will be 
called upon in the interests of the coimtry and the Empire to use 
these faculties even more after the war. 

Another type of banking institution urgently needed in India 
is that of land mortgage banks. A few of the joint-stock banks 
used to do some business in land mort{^, but the recent crises 
^ve made them more cautious. It is not possible for the oo- 
qpei^tive movement, as at present organized, to undertidoe tiie 
tomomg ^ large feod^ estates. 1 do not wish it to be understood 

I a^ ((yn^^ tiie enoodiagement of landed 
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for the investment of money in their estates for agrioultura 
in^TOvements which will yield an ample return, though only in the 
course of a long period of time. The obstacles in the way 'of land 
banks are not so formidable as m tJiut of industrial banks, l/mg- 
term bonds on the security of the mortgaged estates will probably 
prove^ an attractive form of investment, })ruvided that certain 
technical difficulties are removed by legislation, e.t/., the uncertainty 
that usuaUy attaches to Joan transactions uiuJertaken on belialf of a 
l£ndu joint family or a Mussulman sharelioltler. TJie impulse 
in this case, as in many other forms of beneficent activity in India, 
bM to come from the State, and it is to lie hoped tlmt tlio Govern- 
ment of India, which is now fully alive to the importance of agri- 
cultural improvements, will adopt early measures in this direction. 

For some time past the question of a Central State Bank for 
■India has been in the air. The Boyol Commission on Indian Financs) 
and Currency, which was presided over by the present Secretary of 
State and submitted its report a few months before the war broke 
out, without committing itself to any decided views on the subject, 
commended it as one which, deserved early and careful consideration 
at the bands of a small expert committee in India. It seems to me 
that events are shaping themselves in a way that will leave the 
Govenunent of India little option in the matter. Fur a long time 
to come the Govenunent will have to rely on India itself for any 
loans that they may wish to raise for productive or development 
purposes, and a State bank will perform this function with much 
greater success than is at present possible. The co-operative 
movement is developing fast, and, as was indicated in the report of 
the Maolagan Committee, will soon need on apex bank for the whole 
of India, which will run smoothly only as a department of a State 
bank. If the Government commit themselves to the development 
of the resources of the country through State-aided industrial banks, 

then again a central State bank will be needed. 

Whether a State bank is established or not in the near future, 
le^lation is urgently needed to safeguard the entire movement of 
banldng and thrift in India from unnecessary and unwholesome 
seit^bMks like' what took place in 1913. The events that happened 
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then were foreseen by all careful observers, and it is noteworthy 
that in the summer of 1913, just before the panic occuiied, the 
Qovemment adumbrated proposals for banking legislation, and invited 
the expression of public opinion. Beform moves slowly in India, 
and the pre-occupations of the war have led to a postponement of 
the measure. I venture to submit that it is unsafe to leave this 
matter as one of the numerous after-the-war problems. At the end 
of the war there may be a renewed impetus for speculative, ill- 
managed, or dishonest enterprise. It is essential at the present 
critical moment that national thrift and sound banking should be 
encouraged by every possible means, and one of the means is to 
exterminate all doubtful pretenders to the name and prestige of a 
bank. 



SALE AND LOAN OF AGRICULTURAL IMPLEMENTS." 


BY 

The Hon’ble Mb. II. R. (’. UAILEY, C.I.K,, i.C.S,, 
Director of AgricuUure and Land Records, United Provinces. 


This is not tlio first time that papers Jiave been road at meetings 
of the Co-operative Conference on the subject of the sale and loan of 
agricultural implements by co-opej’ative societies, but the course of 
the last few years has brought into promiuonee the need for certain 
implements, and I think it worth while dwelling on the subject 
again. The last three seasons have been marked b}' abundant rainfall 
extending well into October. There has been ample moisture 
for sowing wheat ; prices have been exceptionally good and bhusa 
has been at record prices. It might natui-ally, therefore, be expected 
that the area would have been above normal. So far from this beuig 
the case, in 1915-16 the area was about thme-fourths of a hiillion 
.acres below that of 1914-15 ; last year it was over half a million 
below that figure, and this year it seems probable that there 
will be no great improvement over last year’s figures. The reason 
generally given for this falling off is the difficulty experienced 
by the cultivators in preparing a seed bod suitable for wheat — 
particularly on heavier soils and in low-lying lands. As they could 
not break up the clods and prepare a fine tilth, they preferred to 
sow some other crop such as barley, the area under which has 
risen, or a mixed crop. The heavier soils of these provinces have 


* A paper read at the Ninth United Provinces Co-oporative Conferonot!, held at Luoluiow 
on Decemher tS and 19, 1917. 
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a teudenoy to run togetlier and consolidate as a result of ciontinuous 
tain, and it is this feature which makes subsequent preparation 
difficult. But it can be overcome with the necessary implements, 
and these implements are not beyond the means of the better class ‘ 
of cultivators, nor do they require any specially strong cattle to 
work them. 

The ordinary cultivator has two implements, his plough 
^ and beam (jxOda). (I onut Bundelkhund, where conditions am 
somewhat different and where intensive cultivation is not aimed at.) 
Tl;e style of plough in conunon use is defective in many respects, 
though on light soils it does its work fairly well. But to obtain 
the desired tilth a large number of ploughings must be given, and in 
recent years this has been impossible. The cultivators are now 
grasping the fact that much better results can be obtained with 
the small iron ploughs, recommended by the Department, which 
invert and not merely gi-ub up the surface of the soil and thus open 
it and clean it more thorougldy. The past three years have demon- 
strated their value, and there is not only a keen demand for them and 
an impatience at the difficulty in obtaining them, but what is more 
noteworthy there is a considerable sale of spare parts, showing that 
those already sold are appreciated. But besides these ploughs 
.another implement is required for keeping the soils open after pre- 
liminary ploughings and to prevent consolidation during the rains 
The cultivator ordinarily attempts to perform this operation, which 
is one of cultivating, or liarrowmg, and not ploughing, by means of 
his plough-that is, he tries to perform with a single implement 
what in other, countries is done with several specially adapted for 
particular pui-poses. ' As noted above, m very light soils this can be 
done, but in the heavier soils containing varying proportions of clay 
{ntfflyar) it is only possible when the season has been unusually 
favourable— that is neither too dry nor too wet— and such seasons 
ean rarely be looked for. Take the case of the past three seasons. In 
:^b year there was early rain which enabled the land destined for 
i^he^t to.be ploughed up before the monsoon set in heavily. Bri^t ' 
ihte^alsd^ing tbem^oBn permitted further ploughings j theM 
' ^1^ up, intojwvy^jedi during the operation, but this did not so 
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much matter as they were reduced by the next rain which dissolved 
them and at the same time consolidated the ground. But it did 
matter very materially when the culth'ator was able to get on the 
* land again in the second week of October for the final preparation 
b^ore sowing. The ground was then drj'ing fast and hardening ; the 
action of the country plough, which is not a cutting but a tearing 
action, was to tmn up the harder soils and those on which less 
preparation had been impossible, in big clods ; o]i such land the 
country plough neither inverts nor ])ulveiizes the soil ; it simply 
turns it in hard lumps. The cultivators’ usual method of getting 
rid of these is to pass the beam over them ; tliis, however, only 
pulverizes a portion of them, the largest are simply buried or dragged 
to the side of the field. Another ploughbig ai this stage with the 
country plough w'ould merely have the effect of turning up again the 
buried clods. But with a 8])ruig-toothe<l harrow much of this 
trouble might have been avoided. In the first place, with this 
implement it is possible to got on the grmmd sooner, before it has 
hardened to the same extent, and, looking lo the great rapidity with 
w'hicb the upper surface hardens, this is very important ; in the 
second, the operation is much quicker and lime is valuable; and, 
lastly, its action tends to break up the land- not merely tear it apart 
— and it is especially designed for Ibis purpose. Further, with this 
implement it is possible to stir the ground more irequently during 
the rains ; a moderate-sized field is quickly finished, whereas with a 
plough the operation takes some time. The gi'ound (fan consequently 
be kept in better condition throughout, the rains. The land at the 
Cawnpore farm is distinctly on the stiff side, yet wwking with this 
implement which ordinary oxen can draw, after ploughing with an 
iron plough, the land has been got ready for wheat. In some parts 
of the provinces a wooden roller {hkkar) is used to assist in getting 
a fine tilth, but this is not very efficient as a clod crusher, and, even 
when improved with blades for clod cutting, has not been found so 
‘ satisfactory as the spring-toothed harrow. More commonly the 
cultivator is reduced to breaking up clods with a stick, and gangs of 
men may be seen at this work, which is a tedious and costly method, 
it is not therefore surprising that many cultivators preferred tojjut 
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down some inferior crop on their land, trusting to winter rains to 
break up the clods. Planted on imperfectly prepared land the crop 
is not likely to be very good, and this means that in years when we 
have been very much favoured in the rainfall a lot of land is under 
inferior crops and not yielding what it should owing to absence of 
proper implements for preparing it. The implement referred to, 
which has been found most suitable for working the soils of these 
provinces after a preliminary plougliing, viz., a spring-toothed 
harrow, can ordinarily be purchased for Es. 25 to Rs. 30, but the 
price has temporarily gone up considerably. 

Wiat would appear to be the best equipment for cultivating 
the soils of these provinces in difEerent seasons is the small iron plough 
and five-tine spring-toothed harrow. Most satisfactory results 
have been obtained with this combination in what is a very common 
and profitable rotation in Oudh and the eastern districts, m., wheat 
after maize on do-fasli land. If the maize stalks are removed with 
the plough which cleans the land and ploughs more deeply than the 
country plough, and this is followed by a thoroughly good harrowing 
with a spring-toothed harrow, a surprisingly good tilth is 
obtained. It is just these parts of the provinces where there has 
been the biggest drop in the wheat area — the Byzabad Division 
showing a drop of over a lakh of acres under wheat — ^and those who 
have seen the state of the maize land this year after it has been 
grubbed up — it can scarcely be termed ploughing — for a rcM crop, 
I think, would agree that the case has not been overstated. The 
patience and perseverance of the cultivators in trj-ing to prepare 
this land are most praiseworthy, and gangs of men and women 
could have been seen dxuing the past month breaking up the hard 
clods with sticks. But the area which can be covered in this way 
is comparatively small, and some of the land cannot be sown with 
wheat. I woxild* recommend to owners of private farms that they 
try this equipment of implements themselves and then make 
arrangements for lending to cultivators to demonstrate their 
valqe. s 

^Anothw implemmit the Department is trying to popularize- 
for the western distri^ is the lever harrow, which is most useful in 

. “Si . 
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bmki^ up the crust which forms on the surface after canal 
irrigation. This onist the better cultivators break open with (heir 
IdmpMf but the majority, T am afraid, tnist to giving another 
watering to break it up and provide the nci’ossaiy air for tlie plant 
The practice is not only bad agricnltiu-e but most wasteful of water, 
and when water in canals is scarce it means that a certain area does 
not get sufl&cient water for maturing the croj>. Quite early in the 
eighties it was common to find attention drawni to the undesirable 
effects of canal irrigation on the system of cultivatio)i, the excess of 
water used leading to the formation of a thick surface crust which no 
efforts were made to break open. Instead of attributing it to its 
right cause the cultivators complained of some injurious qualities 
of the water. A light harrow run over the soil breaks u]) the crust 
quickly and does not harm the plants. One of those hanows 
will suffice for a number of cultivators. 

To bring these implements to the notice of the cultivators 
and popularize their use is primarily the work of tlie Agricultural 
Department. Tliis we are doing by lending them to enterprising 
men, though at present, as T have already exjdained, it is difficult to 
procure them in large enough numbers as the price is high. Wherever 
the spring-toothed harrow has been lent or Imught, its value is 
lughd^ appreciated, and when these im])leinent.s can kijjiirchased more 
cheaply their use is likely to spread. But llic ordin.arv (uiltivator, even 
if he sees these harrows at work, does not laiow where to procure them 
from and often cannot pay tlie whole price outright. Tliis is where 
the co-operative societies can come in. The sale of implements by 
co-operative societies has now perforce greatly declined, but I hope 
that after the war it will be revived and will be carried on more 
systematically. Cultivators are beginning to understand that not 
only is their equipment of implements in many points defective, 
but also that with better kinds they can get the Avork done 
more cheaply and thoroughly. Heav’y implements which require 
stronger cattle or put too much strain on the cattle in use are not 
likely to be widely employed ; but these two harrows in the form 
recommended by the Department can be drawn by the cultivators’ 
oxen. Their v^ue, especially that of the spring -toothed barrow, 
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is beyond question, and if the oo-operative societies arrange 
not only to stock them in depdts within easy reach of their 
members, b\it also sell them on the instalment system, they will 
be performing most valuable work for the agriculture of the 
provinces. 



INDIA'S GREATEST INDUSTRY: SCOPE FOR AGRICULTURAL 

MACIUNERY.* 


HV 

D. CLOUSTON, M.A., R.Sc., 

Offg. Director of AgriruUure ami Indnstricg, Central Pmviiirry mid Bcrnr. 


The development of labour-saving agrionltnral machinor> is 
receiving much attention in England at tlic present time owing to 
the shortage of man-power duo to the flemands of our fighting 
forces. Necessity, it has been well said, is the mother of invention. 
English farmers conservative by nature have risen to the occasion, 
and thousands of self-binders, motor and steam plouglis, ])otato 
diners, oil and steam engines for driving threshers, and other 
machines required for a well-equipped farm have, within the last 
2| years, been introduced in rural districts w]>ero their utility ha<l 
previously been but little imderstood. The im]>otiLs given by war 
to the introduction of these now agricultural appliances is likely to 
become a factor of first class importance in tlie. rural economy of 
Great Britain, in so far as their adoption is enabling the farmer t<» 
reduce his labour bill, to increase both his acreage out-turn and 
profit, and to provide more food for the nation in arms. 

The encouragement now being given to the invention and manu- 
facture of new types of agricultural machinery in the West is likely 
to have a Very wholesome effect on the development of agriculture 
generally in India. For as one of our most eminent expert 
agriculturists has said : — " Implements for tUlage are of first class 
importance, and this is more especially the case in India where 
experiments oonducted by the Agricultural Department have 

• Reprinted from the and Co-operative Gazette, vol. Xlllf -no* 10. 

* f 826 1 22 
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shown the great possibilities of increasing the yield of orops by 
unproved methods. It is almost certain, however, that this will 
only be brought about by improved imple,ment8 as the ryot has 
probably reached his limits with his present stock-in-trade.” 

A Tenfold Increase. 

The demand in India for improved implements has arisen within 
the last decade or so ; it is increasing every year, as may be gathered 
from the annual reports published by Govermnent. It can safely 
be said that the number of such implements now sold is ten times 
as great as it was ten years ago, and that the rate of increase hence- 
forth is likely to be progressive. This is largely due to two main 
causes : (1) To the new spirit abroad consequent on the active 
measures taken by Grovernraent to develop the agricultural resources 
of India ; and (2) to the growing shortage and increased cost of 
manual labour. 

The different Provincial Departments of Agriculture have not 
only created this demand for improved implements by practical 
demonstration, but have also established depdts at which both 
implements and spare parts are stocked for sale. In some provinces 
this pioneer work has also been taken up by co-operative societies. 
Despite the fact that most gratifying progress has been made on 
these luies within the last decade, Goveiiunent has as yet, however, 
but touched the fringe of this great agricultural problem of 
providing the cultivator wth more efficient implements. But it has 
at least prepared the way for much more rapid progress, and it is 
hoped that, after the war, enterprising English firms will not lose the 
golden opportunity of establishing business connections in our 
Great Eastern Empire, and of thereby helping in the development 
of its greatest industry — agriculture. 

Study Local Conditions. 

To solve the problem successfully it will be necessary to study 
local conditions and wants of the people. The local conditions 
vary %om province' to province and even ficom district to district 
in the same province. The Gangetic alluvium of the north of TpHift 



SCOPE FOR AGRICULTURAL MACHINERY 827 

is quite unlike the stifE clayey loam of the Deccan commonly known 
as blaok cotton soil , and a plough suited for the latter could prove 
too heavy for the former. There is great variety, too, in the crops 
to be dealt with and in the size and strength of the bullocks and 
buffalos which are the animals usetl for draught purposes. There 
are in parts of India good cattle the draught power of which is at 
least one-half that of a good Bhire or (’lytlesdalc horse at homo : 
in other tracts where cattle are ])oor and neglec.ted the average 
strength is very much loss than that. The adopt itui of implements 
suited to the strength of various types of (iattle is therefore impor- 
tant. In some tracts again many cnter])rising landowners are to be 
found who readily pay big prices for im])] oved implements suited to 
their needs : in more backward tracts, on the other hn)ul, the 
demand is for cheaper ty]ics only. But in designing agricultural 
implements suitable for India it shoidd never bo bugottem that, 
both cheapness and simplicity of structure are of great importance. 

The Iron Plough. 

Of all the implements in common use in India perhaps none is 
more inefficient than the country nuf/ar (])lo»igh). ft nmy bo 
briefly described as a })iece of wood shod witli an iron point which 
constitutes the share, ft is fitted witli a woislon pole and is draw'ji 
by from one to three pairs of bullocks. Having no mould board it 
stirs the soil without mverting it ; and having no cutting parts it 
does not eradicate weeds. Large areas have bi tumsequence been 
overrun with weeds and gone entirely out <>1 cultivation. All the 
improved ploughs which have been found suitable are typos designed 
by enterprising firms after studying local conditions. One enter- 
prising English firm at least has, after studying the requirements 
of the people on the spot, tiumotl out ploughs of t)q)e8 which are 
being sold in thousands every year. The.sc new designs are now 
well known all over India. The chief advantages claimed for them 
are that the parts are few, simple, easily adjusted and replaced. 
This is important in Indian villages where expert smiths are Very 
rarely found. In one of the best known designs, namely, the 
Tumwrest ” plough, the share is provided with a cutting breast 
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made of self'Sharpening chilled material \rhich takes the place of a 
coulter.* This plough has proved to be admirably suited for the 
cultivation of black cotton soil. The salient features of this soil 
are that it cracks freely during the hot weather to the depth Of 
several feet, while the thin surface soil crumbles away and forms 
fine powdery loose earth. Below this thin layer, the soil, containing 
as it does a high percentage of clay, becomes veiy* hard and compact 
in the dry w'eather which extends from October till June, during 
which time the cultivation of the land has to be carried out. To 
plough the dry hardbaked soil with country nagar is a difficult task 
which is as a rule resorted to after a long period of years. In the 
intervening years the cultivator uses only his haJchar or blade harrow 
which by repeated working pares off layer after layer of soil until 
he gets a tilth of about four inches. 

Successful Examples. 

The heaviest type of Turnwrest, or Ransome’s Turnwrest as 
it is generally called, weighs 160 lb. Its pre-war price was about 
Rs. 46. It can be worked by one pair of good bullocks when the 
soil is moist, and by two pairs when dry. There is scope for the 
use of even heavier ploughs than this in India ; but it must be 
remembered that the average holding is small, and that heavier 
ploughs requiring more draught would be purchased by a relatively 
small number of cultivators. The makers claim that the “ Tum- 
wrest ” or “ One Way ” plough, having as it has a reversible mould 
board, is specially suitable for ploughing lauds under irrigation, as 
it lays all tlie furrows one way and leaves the land perfectly level. 
Now, as a matter of fact, this particular plough has found favour 
only in the cotton belt where the area irrigated is quite insigni- 
ficant ; so we may take it that its success is not due to the mould 
board being reversible. Another very serviceable plough of medium 
weight designed by the same firm is the “Sabul” plough, the 
ohief characteristic of which is that the share is provided with an 
adjustfible b^ur ^in^;o£ high grade steel. The bar is held in position 
by a s^l wedge.liiioo£e<iin the front, so that the end pressiure 
on tho bar, wheia^ho^plotigh is at, work, tends to tighten the wedge. 
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^ loosening the wedge the bar can be moved in or out as required. 
The bar point is sharpened at both ends and can be reversed. 

There are several excellent liglit ploughs made by the same 
fern in use in tracts where the cultivation is done during breaks 
in or just after the rains. Tliese light ploughs have long poles which 
are fixed direct to the yoke : th.ey are guided by a single handle or 
stilt after the maimer of the countiy plough. The main frame and 
slade are made in one casting. The breast is of hardened steel : the 
share is of self-sharpeniug chilled material and is usually fitted witli 
a renewable point. For medium and light ploughs one pair of 
bullocks only is required. It is interesting to note here that the 
designs of this one enterprising firm have been oo])ied by Indian 
firms who are turning out roughly matle, but comparatively clieap, 
imitations of the English -made .article, without let or hindrance. 
The main defect in these imitations is that tlie share is brittle and 
breaks readily. 


Harrows. 

The use of improved ploughs must i)reccdo the use of harrows 
and cultivators in Indian agriculture. TJie soil stiiTed by the 
country plougli or pared by the blade harrow {bakhar) to a depth 
of only 3 or 4 indies is not benefited to any groat extent by the use 
of such implements as the English harrow or cidtivator the main use 
of w'hich is to break surface clods. Worked immediately after an 
English plough on the other hand, whicli goes to a much greater 
depth thereby turning up large lint moist clods, the disc harrow 
has been found to do such good work that there is reason to believe 
that a demand for it is likely to arise in the near future. 

Cutters and Reapers. 

A fodder-cutter suited for cutting the stalks of jowar (Sorghum 
ifulgcire)t of which there are many milhon acies grown in India, 
would find a ready sale. English-made fodder-cutters, designed 
for cutting hay and straw, are not quite strong enough to cut jomr, 
a stalk of which is ordinarily as thick as man’s thumb. An American 
maebiue known as the Harder fodder-cutter has found favour m 
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some parts of India, but the price is much too high being about 
Rs. 140. An imitation of a small American hand-chopper is now 
made and sold in considerable numbers in the Deccan, but 
the amount of work done by it per day is small. In the 
Central Provinces several Harder fodder-cutters driven by a 
Hunt’s small spur-wheeled buUock-gear are in use and are 
working well. 

A reaping machine suited for cutting jowar would be a boon in 
this part of the world where the crop is at present cut doAvn, stalk 
by stalk, with a small sickle. A reaper to be suited would have to 
be high-geared and to have a short cut of from three to four feet. 
The fingers of the knife bar should be strong and further apart than 
in a wheat reaper, and the board and prongs of the “ divider ” 
should bo long so as to support the stalks which are six feet or more in 
length. The pole should bo so adjusted that the inner of the two 
bullocks will not trample down the standing crop. A reaper 
specially designed for jowar is now under trial in the Central Pi’ovincos 
and has given satisfaction. The scarcity of harvest labour in the 
J’unjab and comparatively large acreage yields obtained have made 
reapers a profitable investment on w'heat lands where they can be 
used ; but their extended use in most parts of the wheat tracts of 
India is under present conditions out of the question, for the reason 
that labour is cheap and the acreage yield so very small that the 
crop can be cut much more economically by hand. 

Threshing IVIachinery. 

The need of improved threshing machinery foi- wheat is becom- 
ing more evident every year. WTieat-threshera are rmder trial at 
present and are giving pronnse of success. A bullock-power 
thresher of a suitable tyqw should- command a ready market. 
It is d.oubtful whether there is any opening, for -a, hand-power 
thresher^- the work of driving it being, too. JxardL for the ordinary 
easy-going Indian- cultivator..-. To. _make . the stra.w more edible a 
stiitable- tluresher should have an attachment for- chopping and 
bruising it, so ao^o bre4k it up into short pieces as is done under 
the-feetof the buR^ksv 
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The primitive method in vogue in India, of tmatiing out tlie 
com with the muzzled ox, leaves the broken straw wheat and chaff 
mixed together. To separate the component parts a stronger 
cfraught is required than is usually provided by the (uvlinary tj*pe 
of grain-dresser in use ui England. There am several g<KKl 
winnowers already on the market ; many of tliese are Indian- 
made imitations of American and English winnowers whuh 
have been slightly modified to suit hsial conditions. 


Miscellaneous Demanus. 

Some of the best cotton-growers in India still hand-gin their 
cotton {kapas) on a small wooden (ioimtry mill. Worked by one 
person, the average quantity of hdfms dealt with per day dws not 
exceed 26 lb. A hand-gin capable of dealing with not less than 
100 lb. of kapas a day would find a ready sale. In the absence of 
such a machine there has l)een a demand in th.e cadton trac.t. of the 
Central Provinces for small ginning j)la}it.s. each c-onsisting of from 
two to four gins driven by an oil-engine. 

In cane-growing tracts good l)ullock-ilrive)i (sane mills find a 
ready sale. Light three-roller mills that can be worked by one pair 
of bullocks are most in favour. A certain number of small ])ow^r 
cane-crushing mills has been set up i)i Bombay an.l Southern India, 
which are said to l)e giving great satisfaction. Tlie small amount 
of work done by the biillmtk-d riven mills in use at present 
is undoubtedly one of the greatest, dillic.ulties in the way o 
extending the area under this crop. Tlie intnsluction of a small 
and efficient power plant, cajiable <»f crushing ab<m(, !<• Ions of cane 
per day, would be an enormous boon in <-1110 trac.ts. 

There is already a considerable <lemand for watei’-lifts, dairy 
appliances, and fencing material: there \vould Ik; <lemam , t<K), 
for . good rotting nMohmo miitobfe tor rettmg tho coimooo fcl.ro 
crops grown, but such a macliine has yet to be dtsignec . 

How TO Proceed. 

To got into touch mth the Indian morkot a British firm intoiKl- 
ing to do bu»in«» it. India should got tho a»»»l.noc of fto 
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Agricultural Adviser to the Qovemment of India and of the Directors 
of the Provincial Departments of Agriculture. The Director of a 
province, with his stafE of agricultural experts and agricultural 
en^eer, is in a very good position to say what the requirements 
of the cultivators He is always able and willing, too, to 

encourage the introduction of approved agricultural implements and 
machinery through ofhoial agencies. To start a successful 
business capable of great expansion it would be advisable for the 
firm to manufacture the bulk of its implements in India under the 
supervision of its own engineer whose duty it would be to design 
types to suit varying local conditions, in the light of knowledge 
gained on the spot and of the advice which would be willingly given 
by the Government. 

Once established it would be necessary to advertise freely and 
to publish descriptive articles in the more widely read agricultural 
]>ublications such as Tlie Agricultural Journal of India. An article 
published in tJie April number of that Jounud in 1913 (Vol. VIII, 
Part If) settuig forth the merits of woven pigproof wire-fencing, but 
little known in India at that time, gave rise to quite a demand for 
that type of fence. I could quote many other instances to prove 
that in India there is a potential demand for improved agricultural 
appliances, but. that judicious advertisement is necessaiy to bring 
their merits to tJie notice of the Indian landholders. 



A FEW SIMPLE TESTS FOR USB OF DAIRY FARMERS, 
DAIRYMEN, AND STUDENTS * 


BY 

R. OSBORNE, N. D. D. (f.) 


In compiling this article the writer is not breaking now groiuul, 
as details of all the tests have already been published but are scat- 
tered throng various works, and it is with tlie objeiit of rendering 
them readily accessible that they aie now being reproihuied. 

Some of the tests are veiy well known but are here mentioned 
in order to make the list as complete as possilde. 

Milk Tkstixo. 

The Gerber Test. This is a chcaj) aiwl simple device! for dotennin- 
ing the percentage of fat in milk, (u-eam, buttermilk, and separated 
milk, and will be described first. 

The articles necessary are : - • 

(а) A centrifuge (known as Gerber’s Jiutyrometer). 

(б) Milk pipette holding 11 c.c. . 

(c) Acid „ „ 10 „ . 

((f) Alcohol „ „ 1 >» • Supplied with machine. 

(e) Special test bottles 

(f) Stoppers for test bottles 

(g) Stand for test bottles 

(A) Sulphuric acid of a specific gravity of 1*825. 

' (i) Amylio alcohol „ „ » » 0*875. 


* fiopriuted fixiin tbo J&uftud oj dairying and Dairy H'ornting in JndiUf vtil. IV, port IL 
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Where again referred to in this article the whole of the above 
will be described as “ Gerber’s Test.” 

There are several special measures to facilitate and render safe 
the measuring of the acid and alcohol, but it is beyond the scope 
of the present article to describe them. 

1. To test fresh milk. 

Place the test bottles mouth uppermost in the stand. 

Draw 10 c.c. of acid into tlie pipette which should be provided 
with a safety bulb to prevent the acid re-aching the mouth, and 
place the forefinger over the end of tlie pipette (a plug of cotton- 
wool may be placed in the mouthpiece if desired for additional 
safety). Allow the acid to run into the test bottle, taking care that 
the neck of the bottle is kept diy. 

It is unnecessary to blow the last drop out of a pipette. 

Similarly measure 11 (!.c. of milk and add to the test bottle. 
Great care must be taken to avoid violent contact betw'een the acid 
and milk. It is best to allow tlie milk to run gently down the side 
of the bottle. 

Now add 1 c.c. of amylic alcohol. 

It is essential that all liquids should be carefully and accurately 
measured. 

The neck of the b(»ttle must, lie kejit dry, or there is a risk of 
the rubber stopper flying out. 

The test bottle should now be corked with the rubber stopper 
which should be well pushed home. 

Invert and shake the bottle until all the casein has been 
dissolved by the action of the acid. The mixing of the milk and acid 
causes a rapid rise of temperature, and it is advisable to hold a 
bottle with a cloth while shaking. 

The bottle should now be placed in the centrifuge with the 
stoppered end outwards, and revolved for three - minutes. 

On removing the bottle, the fat wUl be found collected in a 
oiear. column .at the thinner end of the bottle. 

The column of faj, if not already there, must be brou^t on to 
the graduated s^i^e. - 
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This may be done by either pusliing in or sliglitly withdrawing 
the stopper. It may be pointed out, however, that i< is far bettor 
to arrange the position of tlie stopper Jxfore the bottle is put into 
the centrifuge instead of after rotating. 

Get the lower end of the column of fat level witli one of tlio 
long graduations on the scale, and it is then a sinqde matter to 
read the result. Each long division of tlie .scale is equal to I }k'i' 
cent, of fat in the sample, and each short line is equal to O’l per 
cent. 

Greater accuracy Is ensured if a pair of dividers is used for 
measuring the column of fat, to avoid having to raise or lower the 
colunan, as in the latter case a thin film of fat lemains adhering to 
the glass and slight errors result. 

It will be observed that tlie upper end of (lie colunin of fat 
lias a curved surface called the “ Meniscus." The reading should be 
taken to the bottom of the Meniscus. 

Sole. It is important that tlio siiupl** of milk ln‘ i imm.Mlmti'ly 

hi'fore tcatinji;. This can he dtiiu* l>y pouring from <m<* ves-d iiilt* aiioilM r M'Vfral ttmes, 

2. Testing sejmrated milk . ' 

The process of testing separated milk is ( he same as for whole 
milk, except that a special test bottle with .i ta]»en‘<l scale known 
as the “ Precision ’’ test bottle is recommended as giving greater 
accuracy. It is also necessary to ivinove the bottles from i-entri- 
fuge after rotating for three minutes and place tliein in a water batli 
at about 170°P., rotate for another three inimites, again jrlace in 
the bath, and finally r'otate for one ininnte. 

This ensures the complete sepai'atioii of the lat.. Itesnlls shmihl 
be read in this and all cases wJien the contents of the test bottles are 
at a temperature of not less than 140 ‘"F. 

3. Testing JyuUermilJe. 

. This, is done in the sanre. ,\yay as separated milk. 

The chief difficulty is to obtain a correct sample. The airiount 
of breaking Water added to the chum sliould lie noted. 

The whole of the buttermilk should be drawn off and weiglied, 
and a .s^uiple .tbajkeu. - .. .. 
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The quantity of breaking water should then be taken into 
consideration when reading the tost, and the correct reading 
calculated. 

4. Testing partly chwned milk 

When milk has been partly churned, heat the sample in a hot 
water bath until the fat is melted, then thoroughly shake the sample 
until the whole is a perfect emulsion, and tost immediately in the 
normal way. 

5. Testing frozen jnilk 

When milk freezes the outer portion of the TY^iiy has a very 
low fat content, and the nulk must be thoroughly thawed and well 
mixed before testing. 

0. Testing sour milk. 

When milk has curdled the curd may be broken up by the 
addition of ammonia. Take some ammonia and dilute it to the 
proportion of one part of ammonia to four parts of water. Add 6 c.c. 
of this to 100 c.c. of milk. Shake gently until all the casein is 
dissolved. Test this mixture in the ordinary way. 

The fat reading must then be increased by j^th to allow for 
the ammonia added, i.e., if the fat reading is 6 per cent, the correct 
reading would be 6 plus of 0=6-3 per cent. 

The Laotometeb. 

The lactometer is an instrument which icgisters the specific 
gravity of milk. It is often advertised as an instrument which will 
test milk. This is incorrect, but it is frequently desirable to know 
the specific gravity of a given sample of milk in order to calculate 
the total solids. 

The lactometer requires very careful handling to encuie correct 
results. 

It ^ust be kep.t*scrupuloudy clean, as a little dust is sufficient 
to impair its acoMacy. while if it is put away after use without 
careful washing,,.the^next reading is certain to be inaccurate. 
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The lower part of the lactometer is a weighted bulb, ami the 
upper part a stem or rod with a scale marked thereon. 

Lower the bulb slowly and carefully into the milk, wl\ich, as 
usual, must be well mixed previously. Oare mu.st be taken that 
no part of the instrument touches the vessel, and it is an advantage 
if the eye can be brought on a level with tlie .surface fd the milk 
to ensure correct reading. 

If froth is pre.sent it must be removed. Observe tlie ligme at 
the surface of the milk, and this will indicate the specific; gravity 
of the sample. 

For the sake of uniformity, the lacitometer is made to r<^gist.er 
the specific gravity of milk at C0°F., as the density of liquid varies 
with the temperatiue. 

This point is important, i)ut often overlooked. It is bc,st to 
have the milk as near 60°F. as possible, but variations from this 
temperature can be allowed for follows : — 

For every degree of tenifcratuie above 60°F. add 0*1 to 
lactometer reading, and for every degree* below (iO°P. deduct 01 from 
the lactometer reading. , 

This correction may also l)e rapidly imidc witli the aid of a 
Bichmond Scale, which will be described later. 

The specific gravity of genuitie milk varies with different 
samples, dependent upon breed of animals, period of lactation, 
individual characteristics, and many other factors. 

It may be said to range between 1’028 .and 1'034 at 6t>'F., but 
there are exceptions even to these wide variations. 

Fats reduce the specific; gravity, being ligh.ter than water. - 

Other solids increase the specific gravity, as they are lieavicr 
than water. 

It is evident, then, that the use of the lactometer is limited. 
It is only of practical use when combined with an apparatus for 
testing the amount of butter fat present. 


Estimatiok op Total Solids. 

To estimate the total solids in milk, it is necessary to know 
(1) the of fat present, which can be ascertained hy the 
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Gerber Tester ; and (2) the specific gravity at 60®P. as indicated by 
the lactometer. 

With these data, the total solids can be calculated by the fol- 
lowing formula : — 

Specific gravity (Pats x 6) 

+ + 0-14 

4 5 


Total 

solids 


This calculation is much simplified by the use of the “ Richmond 
Milk Scale.” 

The scale is constructed Avith a twofold object. The necessary 
correction of tlie lactometer reading, when the tenvperature of the 
sample is not exactly 60°P., may be immediately ascertained, and 
the percentage of total solids rapidly calculated. 

The scale is constructed with a sliding slip in the centre and is 
used as follows : — 

Use of Richmand's Scale to obtain corrected specific gra/oity. 

At the top of the scale to the left will be found a scale marked 
“ Temperature.” 

On the top edge of the movable centre slip will be found a scale 
marked “ Lactometer Readings,” ranging from 22 to 37. 

To obtain the corrected specific gravity, place the lactometer 
reading obtained opposite the line marked 60®F. on the temperature 
scale and the corrected specific gravity will be found opposite the 
temperature at which the lactometer reading was taken. For 
example, if the actual reading was 32 at 66“F. place 32 opposite 
60“F., then in line with 66°P. will be found 32‘66 which is the 
corrrccted specific gravity. 


To find toted solids. 

Now that the percentage of fat and the correct specific gravity 
are known, the total solids may be found as follows : — 

On the right top side of the scale is a scale of fat percentages. 

On the riglit top of the sliding centre piece will be found an 
arrow. 

On the bottoip edge of the sliding piece is a scale of specific 
gravities. , ' ^ ■ 

Along the bo^ttom of the scale is a scale marked “ Total Solids.” 
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Pla<» the arrow opposite the line showing the })or(!entago of fnt 
present in the sample. 

Find the corrected specific gra%'ity on the lower edge of sliding 
soale. 

The line of the specific gravity will correspond with Ute total 
solids on bottom of scale. 

For example, suppose a sample of milk has n fat pei'centage of 
3*6, and a lactometer reading 32-({5, then, hy placing the arn»w 
against 3*6 on the scale marked “Fats." it will he seen that the 
specific gravity 32-65 is in line with ]2-.55 (m the total solid scsale. 
Thus 12-65 per cent, represents the total solids in tlie samjde. 

It will be noticed tliat the scale will only calculate milk with 
fats less tlian 6 per cent. 

Buffalo’s milk is usually h.igh.er in fats than this, but the solids 
may be calculated by dilution of sample with an equal quantity of 
water, and then multiplying all results by 2. 

Other Milk Tests. 

Artificial colour in milk. 

To test for artificial colouring matter in milk, wliuh is some- 
times added to give the milk a fictitious ajq.carame of rich.noss, 
take 10 c.c. of milk and add an equal quantity of ether. Shake well 
and then stand until ether rises to the surface. 

If the milk is uncoloured the ether solution will lie colourless ; 
but if colouring matter is present fhe ether solution will ho coloured. 

The intensity of the colouring will give an uiea of I he amount 
of colour added. 

Controls of milk known to lie uncolourcd should be ])repaicd 
for comparison. 

Detection op Preservatives. 

The commonest preservatives used in milk ajid milk products 
in India are boric acid and other boron compounds, and formalin 
or formaldehyde. These are active poisons, and their use even 
in very minute quantities should be discouraged, and it is 
considered that their presence should always be declared. When it is 
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remembered that large quantities of milk are consumed by infants 
the importance of the subject can be realized. 

Boric Acid or Borax. 

To detect the presence of these preservatives proceed as 
follows : — 

“ Take a small quantity of the stispected milk (15 c.o. is a 
handy quantity). Add a feAv drops of phenol-phthalein, and then 
allow diluted caustic soda to drop in until the milk acquires a delicate 
pink tinge. 

" Now add an equal quantity of a mixture made up of equal 
parts of glycerine and water. 

“ If borax or boric acid is present the pink colour disappears, 
but if ho preservative is present no change occius.” 

FormaUn or Formaldehyde: 

To detect the presence of this preservative pour some strong 
sulphuric acid into an ordinary teat tube. Dilute a small quantity 
of milk mth an equal volume of water, and run the mixture into 
the test tube, allowing it to run down the side. 

Watch the line of junction between the two liquids. If formalin 
is present a violet ring is formed. If no formalin is present a greenish 
colour appears which quicldy changes to brown. 

The colour is more pronovinced if a few drops of ferric chloride 
are added before the acid. 

A Bapid Test for Acidity of Milk. 

In creameries, where milk is pasteurized before separation, it is 
often desirabk to know whether milk will stand the pasteurizing 
temperatru% without curdling. It has been found that milk with an 
acidity of more than 0*2 per cent, cannot be satisfactorily pasteurized. 

Take 10 c.c. of the doubtful milk, add three or four drops of 
phenol-phthalein, and then add 2 c.o. of caustic soda solution. 

(The preparation of this solution is described under the head 
of “ Test for Additv of Cream.”) 

If the milk remains white it is unsafe to attempt to pasteurize, 

it should be, i^parated unheated. 
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If the sample turns pink it contains less than 0*2 per cent, of 
acid and will stand the pasteurizing heat. 

• It is desirable now to refer briefly to the advantages which 
accrue to dairy farmers and others throiigh being able to carry oiit 
simple and inexpensive tests of dairy prodiuic. 

That advantages exist none will dispute, but it is intended to 
indicate some of the more important wajrs in which testing may be 
put to good account : — 

1. Milk testing enables a farmer to detect unprofitable 

animals, more particularly when it is liis aim to produce 
butter-fat. 

2. It has made possible the purchase of nulk according to 

quality. This has made the modern creamery prac- 
ticable. 

3. Adulteration may 1)C detected and checked. 

The only class of {)crson to whom this is not an unmixed blessing 
is the dishonest milk vendor. 

In this coimection it may l)e pointed out how different classes 
of adulteration will be indicated. It is unfort/unatcly far mom 
difficult to detect and check adulteration in India than it. is 
in countries where dairying is ui a more up-to-date condition. 

The principal causes of this are 

(ffl) There are no universal regulations in India controlling 
the sale of milk, and in consoquenci* adulteration is 
very widespread. 

(6) The milk of cows and buffalos is sold either separately 
or mixed, and the composition of milk is very variable 
even when genuine. 

(c) There'is very little mformation available as to the average 

composition of genuine milk in India, which is however 
far richer than in Europe and America. 

(d) The production of milk is generally in the hands of illi- 

terate and dishonest dealers. 


23 
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As before mentioned, the existing information relating to the 
composition of Indian milk is meagre, but the following are figures 
obtained by investigators at Poona when testing a fairly large herd 
and may be accepted as reliable. The testing was carried out ,by 
means of the Gerber Tester, the Lactometer, and Richmond’s 
Formula : — 



Water 

Fats 

Proteids 

Sugar 

Ash 


f 81*1 

7-6 

4*2 


4-7-k 


Buffalo's milk 

1 to 

to 

to 


tol 

0*8 


1 82‘2 

8*7 

4*3 


6 * 2 j 



Solids not 







fat 

.*• 

9-9 

to 

10*4 



Total solids 

... 

17*7 

to 

18*8 



Specific Gravity at 60''F« 1*031 to 1*0315» 





f 84*9 

6*3 

3*6 


4*4] 


Oow’imilk ... 

••• . *1 to 

to 

to 


tol 

0*7 


[ 85*8 

6*8 

3*8 


4 * 9 j 



Solids not 







fat 

... 

88 

to 

9-3 



* Total solids 

••• 

14*2 

to 

16*1 



Spaeiac OMTlty at eo*F. 1*039 to 1*090. 


It must be home in mind that the above figures make no 
pretence at showing extremes in exceptional animals, but are intended 
to show the class of milk an average herd should produce. 

When the quality of a sample of milk is suspected, first 
determine the percentage of fat, then find its specific gravity, and 
calculate solids not fat and total solids. 

In drawing conclusions relating to suspected adulteration 
remember that— 

(a) fat is lighter than water, 

(h) milk is heavier than water, 

(o) skimming increases the lactometer reading, 

(d) skimming decreases fats and total solids, but does not 

materially alter the solids not fat, 

(e) watering decreases fats and total solids, 

(/) ekuQiui^ Imd watering may give a normal lactometer 
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The following table of examples is appended to show the 
conclusions which may bo arrived at in dealing with suspected »u l k 
from a herd of cows : — 


1 

A 

B 

C 

D 

Solldii not fat 

6*6 

9*0 

30 

8*8 

4*2 

0*0 

4*0 

8*0 

Total lolidi 

Lactometer reading 

14-6 

1*030 

12T 

1*030 

iJT 

1*032 

m 

1*027 


A is considered to be a genuine sampie ; B is probably watered and skimmed because fats 
are low, iaetometer reading is normai, and lotai soiids low ; 0 is probabiy skimmed because 
laetomeUr reading is high and fst is iow, soiids not fat being normal ; D is probably watered 
because everything is below normal. 


Cream TESTma. 

There are two tests of cream which are of importance to the 
butter maker. 

The first is to test the cream for bvitter fat and the second for 
acidity. 

The butter fat test assists the butter maker to accurately 
calculate the overrun and thus eliminate losses. 

Ihe acidity helps to ensiue a uniform quality and flavour of 
butter and also promotes exliaustive and complete churning. In 
both these objects the butter maker is also assisted by the tests for 
fat in butter milk and water in butter, both of which are mentioned 
elsewhere in this article. 

Tbstino for Fat in Cream. 

Measure 11 c.c. of cream with a milk pipette and pour into a 
small vessel. Then talm 6 or 7 pipettes of water, and thorouj^ly 
mix with the cream, making sure that all the cream is washed out 
of the pipette. Test this mixture by the Gerber method in the 
same way as milk. Multiply the result by the total number of 
pipettes used, that is, if 6 pipettes of water were added, multiply 
by 7. The object of the dilution is to bring the reading within the 
scope of the ordinary test bottle. 

Many wxitess advocate the weighment of cream instead of 
measurement, as ensuring great accuracy, and it is an undoubted 
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fact that the specific gravity of cream decreases as the percentage 
of fat increases : so a distinct possibility of error is introduced by 
the measurement instead of weighment. 

When the pipette system of dilution is carried out a small 
correction is necessary. 

This correction is shown in the following table : — 


Per cent, fat 
found 

Correction to be 
added 

Per cent, fat 
found 

Correction to be 
added 

20 

0-12 



21 

0-J6 

36 

0*83 

22 

0*19 

37 

0*90 

23 

0*23 

38 

0*90 

24 

0*26 

:i9 

1-03 

25 

o:io 

1 40 

1-09 

26 

0*34 

i 41 

1-17 

27 

0-38 1 

1 42 

1-24 

28 

0-42 ! 

I 43 

1-32 

29 

0*45 

44 

1-40 

30 

0*48 

45 

1-48 

31 

0*54 

46 

1-56 

32 

0*(i0 

47 

1*64 

33 

0*66 

48 

1-72 

34 

0-72 

49 

1-80 

35 

0*77 

50 

1-89 


If the dilution method by weighment is desired, carefully 
weigh 10 grammes of cream. 

Then measure 60 or 70 cubic centimetres of water and proceed 
as above described. 

This method greatly reduces the margin of error as the water 
can be measured in bulk in a burette instead of with a pipette, 
while the Aveighment of cream eliminates the error due to varying 
specific gravities. 

In carrying out this test the following sources of error should 
be avoided : — (1) Sour cream ; (2) use of wet pipettes or flasks when 
first measuring out the cream ; (3) careless mixing, whereby air 
bubbles are drawn into the pipette along with the cream ; (4) drawing 
the cream too far above the mark in the pipette ; (6) loss of fat 
when addmg water for dilution ; (6) imperfect mixing of the diluted 
cream ; (7) prides of fat left on the pipette when the diluted 
cream is run into the test bottle ; (8) reading the results at too low 
or too hi£^ a temi^retuie. 
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Test for AaDiTY in Cream. 

The principle of this test is as foUon's 
^ A few drops of phenol-pbthalein are added to the cream to be 
tested. 

This substance is colourless in the presence of an acid, but 
turns pink in the presence of an alkali. The change of colour 
indicates the point when all the acitl has been neutralized and the 
liquid becomes alkaline. The degree of acidity is found by using 
an alkali of known strength ami noting how much alkali is necessary 
to neutralize the acid in the sample. Caustic soda is the most common 
alkali used. 

Apjxtratm required, (a) A burette for measuring the caustic 
soda solution graduated in cubic centimetres and tenths of cubic 
centimetre, (b) Caustic soila solution (prepared by dissolving 4*5 
grammes of 98 per cent, pure caustic soda with one litre of distilled 
water), (c) Phenol-phthalein. (d) Pipette holding 10 cubic 
(ientimetres. (e) Small porcelain dish, (f) Glass rod for stirring. 

Method. Accurately measure lOii.c. of cream, add three or 
four drops of phenol-phthalein. Note quantity of caustic soda 
solution in the burette. 

Allow the caustic soda solution to fall from the burette droj) 
by drop into tlie sample. Close watch must be koi)t and the sample 
stirred. When a iwrmanent pink ting<} is apparent, the addition 
of the soda solution must at once stop. 

Bead from the burette the number of c.c.. of soda solution used. 

In this method 1 c.c. of caustic soda solution used indicates 
that 0*1 per cent, of acid has been neutralized, and the calculation 
of the result is therefore simplicity itself. 

For example, if 4 c.c. of solution are used, it indicates that 
0*4 per cent, of acid was present in the original sample, or if 6*6 c.c. 
are used the acidity of the sample was 0*55 per cent. 

To Ascertain Percentage of Water in Butter. 

For this purpose a special apparatus known as the Sorensen’s 
Tester is recommended. 
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The maker’s instructions for the use of the apparatus are as 
follows : — 

A HTnall portion, weighing not less than 10 grammes of the 
butter to be tested, should be placed in one of the empty bottles 
provided with the apparatus and the stopper put on. Melt the 
butter by standing the bottle in hot water, about 140°F. 

Place the metal dish with the glass stirrer in it upon the balance ; 
adjust the screw at the end of the arm at the balance, so that 
the wei^t of the dish and the glass rod is exactly balanced. 

Remove the dish from the balance and pour into it about 9 to 10 
grammes of melted butter ; shake the bottle immediately before 
pouring out the butter to ensure obtaining a uniform sample. 

Replace the dish with the stirrer and the butter in it upon the 
balance and weigh it by means of the movable weights placed upon 
the lever. These weights are of three sizes, the largest represents 
1 gramme, the next size 0*1 gramme, and the smallest 0*01 granune. 
For example : If the largest be in the notch marked 8, the second 
swe in the notch marked 6, and the smallest in the notch marked 
4, the weight of the butter will be 8'64 grammes. 

Remove the dish with the butter and the glass rod on to the 
tripod and heat it by means of the spirit lamp stirring it in the 
meanwhile until all the water has evaporated. When the butter 
has ceased to foam the dish is removed and set aside to cool. 

After cooling, weigh it again, including the glass rod, and 
deduct the second weight from the first, which will give you the 
amount of water which was contained in the sample and from which 
you may easily calculate, according to the following form, the 
percentage of water which it contains. 

For example : — 

Original weight of butter ... ... ... ... 9*60 grammes. 

Weight of butter after heating ... ... 8*60 „ 

Weight of moisture ... ... ... i-io grammes. 

1-10 X l00•^9’60 s 11-46. 

The butter contained 11-46 per cent, of moisture. 

An ordinary chemical balance may be used for this purpose 
with s im ilar dish^ dnd rods, but the prooess is more kngthy and 
troublesome. ; ' 



Polrs. 

ACACtA MODESTA, A HEDGE PLANT. 

The photographs reproduced (Plate XX) may he of uitcrest to 
those who are trying to grow hedges or testing plants with that 
object in India. The plant is Acxicia vtodesta, not indigenous to 
Burma, but, 1 think, to the greater part, of North-Western India. 

It produces a very thick, impenetrable hedge in a short time and 
is here (Mandalay) far superior to any of the other plants, 

Inga dulois^ Acacia arabica, Duranta, etc., that have been tried. 

Acacia modesta if properly treated does not, like / nga dulcis 
and some other plants, grow tall anti form a toj) without any thick- 
ness below. It is impenetrable to the ground and at two years old 
the hedge shown in the phqtogra])hs was quite impassable even for 
a hare. Moreover, this plant docs not require so much cutting as 
some others, like Acacia arabica, which send out strong shoots so 
freely that it is difficult to keep them within bounds without 
continual clipping. Two (or at most three) clippings are given 
annually to the hedge shown. The spines of A. modesta are plentiful 
but not so long as those of Acacia arabica. 

This hedge is growing on a stiff, impervious (day where trees 
and few plants can be grown without the greatest difficulty, yet at 
two and a half years old it was about 4 feet high, the desired hciglit, 
and so thick that no stock, not even a buffalo, would try to pass 
through it. It has since gradually thickened and at seven years old is 
still thriving, and to all appearances will continue for several years 
more before it needs cutting down. It withstands the extreme dry 
weather, except when very young (the first year) without water 
though it loses some of its leaves at that time if not watered. Even 
then OM^ing to the free branching it is not possible to see through 

the hedge. 


( 347 ) 
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We have so far been able to grow it from seed only — cuttings do 
not “ take.” The seed should be sown as soon after it is ripe as 
possible, i.e., about September-October. 

On this waterlogged soil we sow on a slight ridge in a single line 
about one seed to the inch and cover with J to 1 inch of soil. On more 
genial soil less trouble should be required. If rains are unfavourable 
watering is necessary till the following monsoon. Judicious clipping 
when the plants are young will induce free branching and easily 
give density below. The hedge should of course be allowed to 
attain the required height and thickness by slow degrees — each 
clipping permitting it to grow a little larger. If this is not carefully 
attended to den.sity is lost. If cut down almost to the ground Acacia 
modesta will shoot again freely, so that it should not be difficult 
to renovate an old hedge. 

When clippc<l into the form of a hedge the plant seldom pro- 
duces any seed and the supply of this for further sowing is a great 
difficulty here, for there Is a lively demand which we are entirely 
unable to meet. ISeed obtained from the Punjab did not germi- 
nate — partly because it was badly damaged by larvae of some insect, 
but largely, we believe, because it was old and had lost its vitality. 
We shall therefore be greatly obliged if any reader of these lines in 
India can helj) us in obtaining fresh seed. 

This plant, the merits of which were discovered by accident, 
is strongly commended to the notice of those who wish to gi'ow 
useful and at the same time ornamental hedges. — [E. Thompstonb.] 

* 

i|c He 

With regard to bee-keeping, the following note by Mr. W. P. 
Thompson, Executive Engineer, Public Works Department, 
Irrigation Branch, Hafizabad Division, Lyallpur, will be read with 
interest : — 

I had often read with interest of bee-keeping as a cottage 
industry when a coincidence made me a bee-keeper’s neighbour for 
a period of foirr weeks during leave taken in the summer of 1916. 

Bad fortune toolc me to the Seychelles and good fortune TYin^n 
the bee-keeper qiy neighbour. This enterprising man had imported 
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fertile Italian queen bees from Italy by post and had suoi^eedcd, 
when I met him, in establishing an apiary of some twenty colonies, 
and much honey did we consume during these weeks. It was 
purchased at the interesting price of four amias for a frame contain- 
ing a pound and a half of honey. 

On my departure from the HeycheUes I purchasjHl t w'o queens 
at Rs. 3 each, but, owing to my ignorance of the habits of my royal 
captives, they perislicd from cold Isdoi-e I reached my destination, 
and luy effort at introducing these active workem into another 
corner of the Empire failed entiivly. 

On my return from leave a notujc in tiie Pioneer hnnighl. fo my 
knowledge the existence of the ^^imla Bee-kee.pei’s’ Association, and 
the publication on bee-keeping by th.e Pusa Institute. 

I bad a hive nuule and even captured several swarms of Apis 
florea which, however, are not domestic and would not act»,*j)t the 
hospitality of my liivc in sj)ite t)f ])rofl(‘rcd syrup. 

A. fortunate (ioincidence. in the summer of 1917 made juu the 
neighbour of Hfr. Cousins at Kasauli. and with his courteous jissist- 
ance I have been able to st^iit cxperiinentally with l»ee-keeping at 
Lyallpur, and the inauguration of this colony in its ikjw surroundings 
1 proceed to tell aljout. 

During the winter months of 1915 and 1910 I had iioticed in 
my compound and neighbouring ones several colonics of Apis Jtorea, 
and this was certainly an ijidiiiation that congenial jmsturage was 
available. Having secur<‘.d the necessary implements J brought 
down a swarm of Apis iiidica from Kasauli, starting on the 7th of 
October and having them at Lyallpm- on the l(»th. 

The weather w'as propitious and the Ijees uccej^ted their new 
siUTOUudings and brought in from the kikar {AcacUi arabim) trecis 
and the toria {Brassica ynpus) ruop, then in bloom, all that they 
required. 

By the 3rd of Decemljcr they had got on so well that they 
swarmed. This swarm was captured on the 4th and hived. Suc- 
cessive swarms issued on the 11th and 12th. 

The third swarm, which I w'as able to capture on the day of 
issue, 1 muted with the first svrarm. 
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The fortunes of the second swarm are worth relating. 

I captured them on the evening of the 13th and hived 
them. 

I allowed them to fly on the 14th, but at 3 o’clock in the 
afternoon, they left the hive, and after settling first on one tree, 
then on another, finally settled on hive No. 1 (the original hive) 
and filed into the hive every one of them. 

So I have now two colonies of fair strength which, to all appear- 
ances, are comfortably settled, and I have hopes of seeing a good 
honey flow in January, February, and March when there is a 
profusion of flowers in Lyallpur. 

The swarming in December is attributed by Mr. Cousins to 
the heat inside the hive, and 1 think he is right as I was inclined to 
make them over-comfortable on account of the cold nights 
prevailing at the time. 

I consider that the swarming was a good thing for me as I 
have now two hives and have moreover learnt quite a lot about my 
charges during this interesting period. 

It also shows that one can increase the numbers of colonies 
in an apiary at a faster rate in the Plains than in the Hills, and this 
fact should be encouraging to would-be bee-keepers. 

The issuing swarms, especially the first and second, were very 
numerous, and the original colonies did not look depleted after 
the swarming ; so far, therefore, everything has been propitious. 

Since I started my first hive I have increased the number of 
frames in it from six to nine. 

After the issUe of the third swarm from my first hive I examined 
all the frames and cut out as many queen cells as I could find. 
They seemed to be all old ones, but I propose to keep on removing 
all embryo queen cells till February as it would certainly be 
inadvisable to have further swarming till then. 

I think it is advisable to place on record an observation made 
this year with regard to Apis fiorea. 

As I mentioned above, in the years 1916 and 1916 I noticed 
in the winter many* colonies settled on the trees in and around my 
compound. ' * 



NOTES 


351 


This year I have so far only noticed one and I fear the late rains 
are the cause of this reduction in their numbers. 

The hive used by me is a Cowan-Cousins hive wliicb has been 
evolved as the result of much experimenting and is the lave 
excellence for Apis indica cither in the Hills or the Plains. 

* 

* * 

THE FOOD-VALUE OF THE GROUNDNUT. 

A Press Note, dated 6th November, 1917, issued by the 
Government of Bombay, says 

The groundnut, pea-nut, earth-nut, or monkey-nut (Aru-chis 
hypogoea) is a leguminous creeping i)lanl' i}uiigoiums to India. 
Although the fruit resembles a nut in that it contains fat il/ Ls really 
a legume. After flowering, the .stalk of the plant. l)ends over a)i<l «!nters 
the soil, where the seeds grow and mature. These seeds arc con- 
tained in papei-like pods or husks, and flune aw usually two, but 
in some varieties foiu' seeds in each pod. For cojumercial u.se these 
nuts have to be decorticated, anJ the shell is usually broken by sjieciial 
machinery. The inner red skin covering the kernel is then removed 
as completely as possible by a blast of air. The .separated and 
cleaned kernels are ground u]> and .subjected to hyflnndic j)ressure 
to obtain the oil. This oil, known as Arachis oil, or Katclnmg 
oil in India, is obtained either by two, or sometimes three expres- 
sions. 

The first expression of oil takes place at the ordinary tempera- 
ture, and yields a cold drawn oil. w'hich is nearly (iolourless, has 
a pleasant taste and odour, and forms a most valuable sulwtitute 
for olive oil. It keeps very well, but on e.xposure for some time 
it has a tendency to thicken, and only then does it turn rancid. 

The second expression is carried out at a tom})eraturo of 30 
to 32° C., and the resultmg oil may be used for culinary purposes, 
for the manufac-tuie of margarbie, as a lubricant, and also for 
burning purposes. 

The third expression requites a still higher tem^rature, viz., 
60° to 66° C., and this represents a lower grade oil, which Uf suitable 

for soap-making. 
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After expressing all the oil the press-oake is usually sold as a 
dattle food and is much valued as such, since it contains the highest 
protein content of all known cakes, and further has the advantage 
of easy digestibility. It is the purpose of this article to demonstrate 
the value of this cake as a foodstuff, and also the lines along which 
this industry may be developed with success. 

In India, more particularly in the Bombay and Madras Presi- 
dencies, this groundnut industry is a large one, and before the war 
the nuts were exported from India in very large quantities, chiefly 
to Prance. Here the oil was expressed (of which from 45 — 60 per 
cent, is present in the Indian samples) and used for soap-making, 
and the result of this was that groundnut oil, or Arachis oil as it is 
commonly called, was cheaper in Prance than in India. The true 
kernel of the Indian groundnut has the folloAving composition : — 


Water 

Grammes per cent. 
7*5 

Protein 

27-5 

Fat (Arachis Oil) 

44-5 

Carbohydrates 

15*7 

Fibre 

2*2 

Ash ft* ... ... 

2*5 


After the Arachis oil has been removed, and the resulting cake 
allowed to dry in the sun and finally reduced to a fine powder, this 
powder has the following composition : — 


Grammes por ceut. 

Water ... ... ... ... ... 9'8 

Protein ... ... ... ... 44*5 

Carbohydrates ... ... ... ... ... 23*S 

Fat ... ... ... ... ... ... 9*2 

Fibre ... ... ... ... ... ... 5*2 

Ash ... ... ... ... ... ... 7*5 


It Is evident from the analysis that this groundnut meal 
represents a highly nutritious food, not only for cattle, but for human 
beings. At present this press-cake is either used as cattle food 
or as a manure. Now this flour is not only rich in proteins which 
are essential constituents of all foods, but these same proteins have 
a peculiar oompQ^ition, which make them particularly effective in 
supplementing food products of cereals whose proteins lack these 
special constityeuts. The proteins in our ordinary food are built 
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up of certain amino-acids which ate linked togetlier just like the 
building stones of a house. Now all proteins contain these amino- 
acids, or building stones, but some essential ones arc missing from 
the proteins of certain foods, and others again are present in varying 
proportions. Thus it has been 8ho^\'n that neither animals nor men 
can maintain their body, weight and proper growth and nutriment 
when fed on maize, or certain legiimes. Kimilai'ly the ])rotoms in 
wheat and barley, whilst sufficient to maintain body nutriment, will 
not suffice to promote gro\vth. The lu-st two have Iwen shown to 
be due to the absence of a certain building stone, an amino-acid 
known as tryptophane, and the second two proteins to an abseiuip 
of another building stone knomr as lysine. In order therefore to 
maintain proper nourishment and growth, the proteins taken in 
with the food must contain these two amino-.'Wtids, viz., tryptophane 
and lysine, and it is because meat proteins satisfy this condition 
that they form such a valuable food. Now it is well known that 
vegetable proteins will not replace animal proteins in a dietary, and 
hence a perfect food must Ite made u]) so that all these building 
stones are not only present, but also occur in suitable pr(>portions. 

Now, we find that groundnut cake, besides containing a high 
proportion of protein, contains certain amino-acids in quantity. 
These amino-acids belong to the same group as those found to b«‘ 
deficient in the proteins of wheat and barley, viz., lysine. By 
mixing groundnut meal with wheat flour and other cereals we are 
able to add these missing building stones. Again the particular 
proteins in the groundnut meal are deficient i]i the amino-acid 
tryptophane, so in order to overcome this deficiency w(* suld dried 
milk in certain proportions. The groimdjiut cake when mixed 
with dried milk therefore gives us a flour of very high protein content ; 
these proteins contain, as far as wc know, all the various building 
stones necessary for growth and nraintenance of nutrition. Wo 
find, however, that these two constituents do not go into solution 
very readily, hence the flour is mixed with sodium carbonate or 
bicarbonate, in which the other two constituents are readily soluble. 
The new flour thus consists of groundnut cake, dried milk, and 
bicarbonate of soda. The bicarbonate of soda acts also as a 
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preservative, and assists in the process of baking. All these three 
constituents can be obtained in India in any quantity, and at a 
very cheap rate. The materials used may be prepared with the 
use of the existing mill machinery so that no additional outlay of 
capital is required. 

Now, besides containing a large amount of protein, this new 
flour is rich in fat and mineral salts. Of the latter the most 
important featiue is its richness in phosphates (phosphoric acid). In 
all foods mineral salts caimot be replaced by any of the other forms 
of nutritive material present, e.g., proteins, fats, and carbohydrates. 
The carbohydrates and fats in the food supply the chief source of 
energy for the production of heat and work, and to a certain extent 
these may be interchanged, but neither of these nutritive consti- 
tuents can replace proteins in the diet. The new flour is found to 
be deficient in carbohydrates so that for ordinary purposes of bread- 
making it is suggested that ordinary wheat flour be mixed with if 
in the proper proportion (3 — 1) to make up this deficiency. The 
resulting product has now the following composition 

Grammes per cent. 

Water ... ... .. ... ... ... 6*8 

Protein ... ... ... ... ... 15*9 

Fat ... ... ... ... ... ... lo-n 

Carbohydrates ... ... ... ... ... 86*o 

Ash ... ... ... ... ... ... 1*0 

This represents as nearly as passible a “ perfect ” food, and as 
such approximates very closely to a patent German food sold in 
India before the war at Es. 6 per pound. This flour can be made 
in India at about one-twenty-fourtb of the cost of the German 
product. If the wheat flour is not added, the new flour makes a 
valuable food for invalids and for patients suffering from diabetes 
and allied conditions. 

Bread made from the new flour has been subjected to analysis, 
and sent out for trial. The results of these trials are very encour- 
aging, as the bread is described as pleasant to the taste, easily 
manipulated, and possessing good Imeping qualities. 

The above a^unt represents an attempt to bring forward 
evidence to slip# t3ie possibilities of great improvement in the 
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g^undnut industry. Not only can tli© produotion of Arachis oil 
be improved, but the resulting groundnut cake has a very high food 
value. The paper-like Imsks serve an useful purf)ose for stuffing 
nipttresses and cushions, and also as a possible source of cellulose 
(56 per cent.) for paper-making, or as a source of fuel. The thb> 
brown coating over the kernel may be used for manure, as also th* 
ashes from the shells, if these are used as fuel. The leaves anti 
branches of the plant form excellent fodder for cattle, and tlie ground- 
nut cake also is a valuable cattle food. From tlie aljove account 
it will be seen that there is absolutely no waste bi tl)e groundnut 
industry, and for the oil alone th.e commercial value is great. 

Now that the export trade is cut off, there sliould be a groat 
demand for this oil m India as a suKstitute for olive oil, and there are 
several oil-crushing mills in this (iountry capable of (sarrybig it out. 
A glance at the figures of tlie Indian export trade before the war 
shows in what large quantities these oil-yielding nuts left the country. 
With the German sources of supply cut off by reascm of our acqui- 
sition of most of their colonies in Africa, practically the wliole trade 
in oil-containing seeds rests in the hands of tlie British Empire and 
America, two great allies. 'The whole groundnut industry in India 
has therefore a great future if properly worked, w’ell 8U])erv'isod, and 
advantage taken of the means of utilizing all the various by-j)rofhiot8. 

For further details the reader may be referred to Ilmtdbook 
of Commercial Products, Indian Section, no. 24, Calcutta, 1893; 
The Commercial Products of India, 1908, Sir George W^M ; 
Article in Indian Journal of Medical Research, volume IV, no. 4, 
April 1917, page 786.* 

All inquiries on this subject should be addressed to the Secretary, 
Indigenous Industries Committee, Secretariat, Bombay . 

* 

* 

A NEW CANE DISEASE. 

Anew cane disease is stated to have broken out in Porto Rico the 
last three seasons and to be spreading steadily. The one note- 
worthy and constant symptom is the peculiar mottling of the leaves, 


• This ftitiple wftB reproduoed in the AgricvUuml Journal of India, to). Xllf pt. 111^ p. 621. 
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which are marked with humeroiis white or yellow spots and stripes 
with irregular indefinite margin ; a comparison is in fact suggested 
with the Sereh disease, though the two do not correspond in detail. 
It has been found that the cuttings from affected canes invariably 
reproduce the disease, no matter how they are treated, or in what 
soil planted. The effect on the canes varies from reduced yields to 
total failure of the crop, while the resulting juice is liable to cause a 
good deal of trouble in the factory. No ordinary cane disease 
remedies have had any effect, and rotation of crops is advocated 
as a temporary expedient. — [The Inlemntimal Stujar Journal, 
November, 1917.] 

* 

* * 

THE NITRATE POSITION. 

We were not far out in surmising that the recent sale of German 
stocks in Chili would soon be followed by others of the same kind, 
for, according to a cablegram from Valparaiso, the German oficinas 
ate making preparations for the immediate resumption of produc- 
tion, their output capacity being over 400,000 tons per annum, and 
the acquisition of now grounds enabling many native and English 
companies to increase their output. The total in Chili in the current 
nitrate year ending June 30, 1918, will exceed the record figure of 
63,209,000 quintals reached in the preceding twelve-month. The 
largest annual total before the Avar in 1913-14 was 62,323,000 
quintals (2,833,000 tons), suddenly reduced to 33^ million quintals 
in 1914-16 through the outbreak of hostilities in Europe and the 
temporary shutting doAvn of most of the works on the West Coast 
of South America. The principal agricultural outlets for nitrate 
of soda were closed, but, thanks to the enormous demand for the 
article for munition-making, the void was filled, and, notAvithstanding 
scarcity of tonnage, shipments have been on a commensurate scale. 
Stocks in Chili amount, however, as stated in our last issue, to 
about 900,000 tons, compared AA-ith 750,000 tons at October 1, 1913, 
the correspondmg period before the world was turned topsy-tuivy. 
It may be talmh. for .granted that the Allies, especially the United 
States, ^will for soipe months to come make large purchases of nitrate 
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without looking too closely at the price ; it is equally certain that 
“ after the war ” the European countries will lie anxious to restore 
fertility to their impoverished lands by a free use of artificial 
manures, among which nitrate of soda has hitherto deservedly taken 
a prominent part. The question is whether the farmer will bo 
willmg to pay the extraordinarily high prices to which the fJhiloan 
fertilizer has been |)U8hed, partly by big freighis and marine 
insurance premiums, partly by increased cost of ]>rodu(!tion and the 
claim to exorbitant i)rofits by ]>rodu(!ers ; tliese latlor, suffering 
from “ swelled head ” through free sales to lavish (tovemment 
buyers, seem to think tliat there is no limit to the value of their 
product, and within the last four months they have ha*l the assurance 
to raise the f.o.b. price l»y abotttsix shillings per <piintal to 15«. firf., 
or double that ghwlly accepted in normal times. As already stated 
in these columns, the cost of ])roduction 1ms undoubtedly risen 
through higher wages, dearer fuel, bags, and all oficina requirements, 
the appreciation of the Chilean currency kiing also an unfavourable 
factor; but to nulling like an e.xtont justifying so cidossal aji 
advance in selling prices, moi}!? especially in the face of heavy' stocks 
and uncertain market ])ro 3 })ects. jVlthough tonnage rtannot be 
plentiful for some time afbir th.e cessation of hostilities, shiproom 
will eventually l)e obtainable on easier terms, and rates of insurance 
will come down nnth a run ; but unless values in Chili are also materially 
reduced, nitrate of soda \vill with difficidty com]iete succjessfully 
with its numerous rivals. The article on “ Synthetic Nitrates, 
now appearing in this journal, sufficiently demonstrate.s the 
danger from that quarter, and the British farmer at all events is not 
likely to invest in the foreign fertilizer at 28«. (or more) per cwt, 
when, thanks to the Government, he can buy the richer home 
product — sulphate of ammonia- -at sixteen shillings. The daih^st 
” nigger in the fence ” is probably and, perchance, appropriately 
of Teutonic origin, it being doubtful whether Germany, hitherto 
’ CSiili’s best customer, will resume her purchases of nitrate after the 
war, the following words from a recent speech of the Imj)erial 
Chancellor being, to say the least, ominous : “ There are two matters 
of great moment to which I should Hke speoiaUy to aUude. We 
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havte had to import nitrate from Chili and pyrites from Spain for 
practically every ton of essential nitrates that we require. I have 
good hope of the schemes which are at present in hand for the use 
of gas works ammonia and for the production of cyanide, as well 
as otherwise for obtaining nitrogen. Germany has produced her 
nitrates without a ton from Chili.” We leave it at that, merely 
opining that the nitrate outlook is somewhat opaque. — [The 
Chemical Trade Journal and Chemical Engineer, dated Oct. 20, 1917.] 

# 

* * 

PHYSIOLOGICAL EFFECT ON GROWTH AND REPRODUCTION OF 
RATIONS BALANCED FROM RESTRICTED SOURCES. 

The Journal of Agricvlturdl Research (vol. X, no. 4) contains 
a further important contribution by E. B. Hart, E. V. McCollum, 
and other colleagues to the question of the physiological effect on 
growth and reproduction of rations balanced from restricted sources. 
Previous work has indicated that a ration can be complete and 
efficient only when it contains protein of adequate quantity and 
quality, adequate energy, mineral ingredients in proper quantity 
and proportion, and two factors (vitamines) of unknown constitution 
which have been temporarily designated as “ fat-soluble A ” and 
“ water-soluble B.” Later work now indicates that to these must 
be added the important factor of direct toxicity. This can be 
wholly absent or so mild in its effects as to be entirely obscured when 
the other essentials of a ration are at an optimum adjustment ; or 
with fair adjustment it may only reveal its effects when the ration is 
continued over a very long time and the animal involved in the 
extra strains of reproduction and milk secretion. Rations composed 
exclusively of wheat products (grain and straw) did not sustain 
growth with Holstein heifers. Such animals also failed to show 
oestrus and could not be bred. Marked pathological conditions 
resulted, such as blindness, feeble and emaciated condition, and 
abnormal excitability followed by collapse. The responsibility 
was found to 'be.diia in part to the inadequate salt mixture provided 
by the ration,^and ii^ part to inherent toxicity in the grain. By 
the use of .mijdte stover or alfalfa hay as roughage in place of the 
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wheat, straw was sustained, hut I’eproduotioii was only 

partially successful, weakness commonly a]>pearing in the second 
gestation, ^[aize grain plm wheat straw allowed sustained gwwth, 
bht at a slow rate. Additions of salts to this ration made, it normal. 
Addition of wheat embiyo to a nuxize ration caused disturbances, 
bringing about early alxortions, thus indi('.ating a high content of the 
toxic material in tha wheat h'vm'\.-~\N(Uure. 0th TVcemlnw. 1917.1 

* 

* * 

PROHIBITION, REGULATION, AND RESTRICTION OF IMPORT 
INTO BRITISH INDIA OF CERTAIN PLANTS AND SEEDS. 

TtfK following notification, dated 7lb Novendxer. 1917, has 
been issued by the Government of India in the rtevenue and 
Agriculture Dep.artment : — 

No. 13-C. — In exercise of the powers conferred by section 3, 
sub-section {i) of the Destructive Tnsec.ls and Pests Act, 1914 
(II of 1914), the Governor-General in Goumdl iH])leasedto issue, the 
following order for the puqxose of prohibiting, regulating, utul res- 
tricting the import into British India of the articles hereinafter 
specified. 

1, In this order 

(?’) “ official certificate " tnoans a certificate granted l)y the 
proper officer or authority in the country of origin ; 
and the officers and authorities named in the third 
colunm of the Schedule arc the proper oflicers and 
authorities to grant in the countries named in the 
second column the certificates retpiired by the pro- 
visions referred to in the first column thereof ; 

” plant ” means a living plant or part thereof but does not 
include seeds ; and 

“ prescribed port ” means any of the following ports, namely, 
Bombay, Calcutta, Dhaneshkodi, Karachi, Madras, 
Negapatam, Rangoon, and Tuticorin ; 

(n) all provisions referrii^ to plants or seeds shall apply also 
to all packing material used in packing or wrapping 
' such plants or seeds. 



300 AGRICUIiTUBAL JOUBNAL OF IBTDIA [XIII, II. 

2. No plant shall be imported into British India by land or 
sea by means of the letter or sample post. 

3. No plants other than fruits and vegetables intended for 
consumption, potatoes and sugarcane shall be imported into British 
In(Ua by sea except after fumigation with hydrocyanic acid gas 
and at a prescribed port : 

Provided that plants which are infested wi|h living parasitized 
insects and are intended for the introduction of such parasites may 
be imported without such fumigation if they are accompanied by a 
special certificate from the Imperial Entomologist to the Govern- 
ment of India that such plants are imported for the purpose of 
introducing such parasites. 

4. Potatoes shall not be imported into British India by sea, 
unless they are accompaoied by— 

(i) a certificate from the consignor stating fully in what 
country and in wliat district of such coimtry the 
potatoes were grown and guaranteeing that warty 
disease was not known to exist on the farms where 
the potatoes w^ere grown; and 
(m) an official certificate that no case of warty disease of 
potatoes has been known during tbe twelve months 
preceding the date of the certificate mthin five miles 
ot the place where the potatoes were grown. 

6. Rubber plants shall not be imported into British India by 
sea unless they are accompanied by an official certificate that the 
estate from which the plants have originated or the individual plants 
are free from Fames semitostus and Sphdrostilbe repens. 

6. Sugarcane shall not be imported into British India by sea 
unless it is accompanied by an official certificate that it has been 
examined and found free from cane borers, scale insects, 
Aleurodes, root disease (any form), pine-apple disease {Thielaviopsis 
ethaa^ictis), “ Sereh ” and cane .gummosis : 

Provided tliat oanes for planting intended to be grown under the 
personal supeiy^iQU of the Government Sugarcane E3q)ert, may be 
imported dixeiit by such export without such certificate. 
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7. Ooliee plants shall not l)c imported into British India hy see 
irom America (including the West Indies) extiopl by the Madriw 
Department of Agriculture. 

. 8. Seeds of coffee, flax, berseem, and cotton shall not be imported 
by land or by sea by letter or sample post. 

9. Coffee seeds shall not Ikj imported into British India hy sen 
from America (including the West. Indies) except by the Ahidras 
Department of Agriculture. 

10. Flax seeds and berseem (Egj'ptian clover) seeds shall not he 
imported into British India hy sea, iiidess the tsonsignec produces 
before the Collector of Customs a license from a Department of 
Agriculture in India in that bchall. 

11. Cotton seeds shall not he imiiorted hy sea cxcej)t after 
fumigation with carbon bisulphide <ind .it a jneacribed port. 


SCHEDULE. 


Paragraph | Oiuntry of Origin , 


i (ii) Great Britain and Ireland 


Sweden 

Norway 

Denmark 

Franco 

Japan (including Formobii) 
Italy 

British East Africa 
I Australia 


(Ceylon 

Malay Peninsula 

Dutch Indies 

Belgian Congo . . 
British East Africa 
Uganda Protectorate 
N3ras8a1and 
South Africa 

Dutch Indies 

Mauritius 
Philippine Islands 


Authority 


I 'riie Bo.inl I ft Agriculture siid Fi^licrics, Knglaiul. 

I The lV>jird »»f Agrieiilfure for iSeol land. 

TIk- IX|KH fluent .»f Ag.-ieulturo and TocJiiucal 
JuHtnietiitii for Jrolaiul. 

The Alinistryid Agriculture, 

The N«»rwi!giiiii J{oard of AgricnlturtJ. 

The Mini.strv of Agriculliiitj. 

The Miiiihtry i»f Agricultun*. 

The Ih fHtrlirieiit of AgrieiiltuTv and Coniiiiereo. 

The Minwtry of Agiiciilluit*. 

The Ikpsirtment of Agrieiiltunt. 

The DeiKU-tfiients of Agricullure, Vietorm,Souf h 
An.'^fralit. New South Wales, QiieejiHland, 
TahiJiJtnia, and WchUtii Australia. 

The Department o1 Agriculture. 

The l)(ip.artmeiit Agriculture, hederatea 
Malay States. , . . i 

The IK partim ni of Agricultunj, Industry and 
(Amimerce. 

Tin- lX‘f»artmentof Agrieulturt?. 

The lX?piirtTnj‘nt of Agriculture. 

The J)(‘iwirtmint of Agricultun*. 

The Department of Agriculture. 

The Union of S*>ulh Africa JXT«rtnifnt of 
Agriculture. . , , 

The lX’]»artmcnt of Agriculture, Industry and 
Commerce. 

The Depart ment of Agriculture. 

The Bureau of Agriculture. 
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SCHEDULE . — (Con tinued.) 


1 

2 

3 

Paragraph 

Gounti^ of Origin 

Authority 


Japan (including Formosa) . . 

The Oopartment of Agriculture and Commerce. 


Soutli Africa 

The Union of South Africa Department of 
Agriculture. 

1 

teU. :: :: 

The Ministry of Agriculture. 


The Imperial Department of Agriculture, 
Barbados. 


BriliHh Guiana . . 

The Department of Science and Agriculture. 


Trinidad 

The Department of Agriculture. 


Jamaica 

The Defiartment of Agriculture. 


United States . . 

The Department of Agriculture. 


Ocylon 

The Department of Agricultuni. 


Malay Peninsula 

The Department of Agriculture, Federated 
Malay Sfa,tes. 


British lilast Africa 

The Dc^partment of Agricultuie. 


Qiu'onsland 

The Ih'iMirtment of Agriculture and Stoch. 


* 

* # 

Gomrntnent of India, Department of Revenue and Agriculture, 
N(Aification No. 216-C. dated the StJi February, 1918. 

In exercise of the powers conferred by section 3, sub-section 
(i) of the Destructive Insects and Pests Act, 1914 (II of 1914), 
the Governor-General in Council is pleased to direct that the 
following proviso be added at the end of clause 2 of the order 
issued with the Department of Revenue and Agriculture 
Notification No. 13-C, dated the 7th November, 1917 

“ Provided that sugarcane for planting intended to be grown 
under the personal supervision of the Government Sugarcane 
Expert . may be imported by him by such post.” 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


The following lumoiirs in the Xcw Yeni's Li.st will bo of 
interest to the nienibers of the Iniliun Agrioiilturiil Service : — 

K.G^.1. Mr. P. G. SliY, t.C.S., C.S.f., at one time Olliuiating 
Inspector-General of Agriculture. 

G.S.I. The Hon'ble Mr. C. E, A. W. Oi.dji.\m, I.C.S., formerly 
Director of Agriculture, Bengal ; and Mr. B. J. Knusu.vw, (I.I.E., 
formerly Secretary, Revenue and Agriculture Dcipartnumt, (govern- 
ment of India. 

GJ.E. Mr. A. Langley, I.C.S., formerly Registrar of Co- 
operative Societies, Punjab., 

To all these gentlemen we oiler our hearty e.ongratulat ions. 

* 

* * 

Mr. M. Wynne Sayek, B.A., Assistant to the Agricultural 
Adviser to the Government of India, is with etiect from the forenoon 
of the 6th February, 1918,idaced in charge of the work of the Imjierial 
Agriculturist in addition to his own duties during the absence on 
deputation to Mesojiotamia of Mr. G. S. Henderson, N.D.A., N.D.D., 
Officiating Imperial Agriculturist, or until further orders. 

* 

* # 

Mr. Daulat Ram Sethi, M.A., B.Ho., Deputy Director of 
Agriculture in charge of the Orissa Circle, is c.oufiriued in the Indian 
Agricultural Service with effect from the afternoon of the 30th 
October, 1917. 

This officer was granted privilege leave for one month from 
the 13th December, 1917. 


( 363 ) 
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Mr. S. McGowan, Professor of Agriculture, Sabour College, 
has been granted combined leave for one year with effect from 2ud 
February, 1918, or any subsequent date on which he may avail 
himself of it. 

Mr. a. W. Fremantle, Special Officer in charge of Bavine 
Reclamation, United Provinces, has been granted extraordinary 
leave without allowances for two months in continuation of that 
already granted to him. 

**♦ 

Mr. G. Evans, M.A., Deputy Director of Agriculture, Northern 
Clide, Central Provinces, has joined the Indian Army Reserve of 
Officers with the rank of Temporary Captain. He has been placed 
on recruiting duty. 

He He 

Mr. D. Balakrishna Murti, Assistant Director of Agriculture, 
First Circle, Madras Presidency, was granted privilege leave 
for tliree months from or after 15th January, 1918, Mr. S. V. 
Thirurauruganatha Pillai acting in his place. 

* 

* * 

Mr. a. L. Sheather, B.Sc., M.R,C.V.S., Director and First 
Bacteriologist, Muktesar Laboratory, is confirmed in his appoint- 
ment Avith effect from the 4th October, 1917. 

He 

He He 

Mr. S. G. M. Hickey, M.R.C.V.S., 2nd Superintendent, Civil 
Veterinary Department, United Plovinces, is confirmed in the 
Civil Veterinary Department. 


Mr. H. E. Cross, M.R.C.V.S., D.V.H., A.Sc., Civil Veterinary 
Department, on reversion from military duty, was granted 
combined leave for six months with effect from the afternoon of 
Ist September, 1917. 

*** 

Mr. W. a.* Pool, M.R.C.V.S., is confirmed in the Civil 
Veterinary Dejtotment with effect from the 27th December, 1917. 
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Mr. Jadeo Sinoh Garewal has boon appointed to the Indian 
Civil Veterinary Department with effect from 2mh January, 1918, 
and is posted to the Punjab for tra ining 

* 

* # 

The three new Assistant Professors recently sanctioned by 
Government for the Agricultural College at L^allpur haw all 
assumed charge of their duties. 


* 

* * 

IN MBMORIAM. 

We regret to announce the death of Mr. Okarles William 
Mason, which ocoun-edon 28th Novemlasr, 1917, at Zomha, Nyjissa- 
laud, as the result of blackwator fever. Mr. Mason was born on 
13th May, 1884, and, after eight years at Conyngham House Schf»ol, 
Ramsgate, and Haileybury College, spent thiet* years at the South- 
Eastern Agricultural College, Wye, whom lie jtassed both parts of 
the College Diploma and also gained the Botany prize in 1006 and 
a silver medal for the best entomological and botanical collcctionH. 
In October 1906, Mr. Mason was appointed to the Indian Agricul- 
tural Service as a Supernumerary Entomologist, and in December 
arrived at Pusa, where he was stationed until January 1910, when 
he returned to England on termination of his agreement. 

During his service in India be was chiefly occupied in an investi- 
gation of the food of birds, especially in relation to the value of binJs 
to agriculture by their destruction of insect pests, and the third 
volume of the Entomological Memoirs of this Department is wholly 
devoted to a record of this work. 

After his return to England in 1910 he studied for some time 
at the South -Elastern Agricultural College at Wye, and afterwards 
went to America as a Carnegie student to undergo further training 
in entomology. Subse<juently he was appointed to succeed 
Mr. E. Ballard as Government Entomologist in Nyassaland. 

He leaves many who will remember him as a cheerful and 
honest worker, an all-round athlete, and a good friend. 





Plant Types for Collie Students. — By 'Father Ethelbert Blatter, 

S. J., Professor of Botany, St. Xavier’s College, Bombay. 

Published by the Author. Price R. 1-8. 

Father Blatter has previously done excellent service to the 
cause of science by the production of text-books suitable for uni- 
versity and college students. He now comes forward with a book on 
the plant types prescribed for the science courses of the Bombay 
University. This little volume will save the student a great deal 
of reference to many larger works, and at the same time it does not 
in any way take from the student the work of observation and 
enquiry. Illustrations have been deliberately omitted in order 
that the student may make his own drawings. The book really 
takes the place of an expert demonstrator who tells the 
student what to look for and leaves lum to find the things 
mentioned. 

Short historical and economic notes on the various plants serve to 
link up the.piore purely botanical matter with general knowledge and 
common life. The study of types is a method of teaching of 
comparatively recent origin, and has much to recommend it. The 
student studies intensively a fcAv plants, and is taught rigid accuracy 
of observation and completeness of analysis of these few typical 
plants. The result is a training in method which can be applied 
at will to any other plant or problem. Ho one claims that it is the 
only method, but it is a very necessary part of a sound biological 
trainuig. The vhlume imder review is a most useful aid in the 
application of this method. — [W. B.] 
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the Agriouttural Problems ol India-By lUi Bauadur Ganoa Ram, 

C.I.E., M.V.O. Simla Art J’ress. 

Rai Bahadur Gang a R.\m, kte of the I’. W. D. and now a 
big zemindar on new Canal Colony land in the Pimjab, has written 
a thoughtful work which will be read with interest by many who 
are connected with agriculture in India. The book consists of 
60 pages, dealing generally mth tlie subjects of poverty, famine, 
land revenue, irrigation, and agriculture. As an appendix there 
is a mass of tables taken from revenue and irrigation reports : 
some of these will doubtless Ixj usefid to seekers after knowledge. 

Among some of the novel ideas are “ the abolition of the pieseiit 
land revenue system and the suhst iiuiion of a produce la.x of ^th 
of all produce of the laud, the duty to l)c charged on all ])roduce 
brought to the railway station ; and “ that c.xemption from land 
revenue might be bought by any landowner for a (aisli payment 
of 30 years’ tax, tlie money so obtained to l)o paid into Indian banks, 
the banlts to pay the Government, revenue froin the interest, and 
use the principal to tinanw fiulian industries.” 

The author does not, however, tell us from what source the hugi‘- 
sums uece.ssary to redeem the tax are to be ju'oduced by the 
zemindar. There are not many parts ol India, except Canal 
Colonies, where money is pleiitilul. - [G. S. II.] 

* 

He He 

All about the Mango.— By V. R. Gaiioil, B.Ac;., 241, i^ulashiv I’eth, 

Poona. Price As. 12. 

This little book is the tirst of a series in .ALirathi, dealing with 
the important fruit croyw of fndia which the author conteinjilates 
to bring out. It contains a concise summary of the most imjiortant 
facts about the propagation find cultivation aiul iliseascs of the 
niungo. Jlumerous references to current literature in India and 
elsewhere, and a bibliography, arc given aiul Ixsar testimony to the 
pains the author lias taken to brbig the book uj) to date. A detailed 
calendar of the operations to be (sarried out on a mango plantation 
from month to month, given at tlie end of the hook, greatly adds to its 
practical utility. — [S. L. A.] 



6omisi))0ndetice« 


To THE EonOR, 

The Agricvltwal Journal of India. 

Sm, 

Lord Willingdon in his interesting article on the Gancshkhind 
Dairy Herd (vol. XIII, no. 1) makes the recommendation that 
yonng stock should never be tied up. I suppose breeds differ 
considerably in their docility, but it is more general opinion in my 
experience that unless an animal has been used to ty ing and the 
handling it entails, she is likely to be unruly when brought into 
the herd, and that it is better to accustom them to this at an early 
age. Perhaps othera could give their experience on this rather 
important point. 

Coimbatore : Yours faithfully, 

January 27, 1918. R. CeoibWood. 

To THE Editor, ' 

The Agricultural Journal of India. 

Sir, 

In your issue of October last my friend Mr. W. Roberts of 
Lyallpur, in the first instalment of the account of his recent visit to 
Egypt, America, etc., makes a reference to me, which, 1 think, 
calls fox a brief ; reply. Mr. Roberts is speaking of the relative 
density of cotton .bales'iu India, Anrerioa, and Egypt, that in India 
homg the highest; nnd goes on to say, " In this connection, ‘ The 
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World’s Cotton Crops ’ by Professor Todd, page 126, may be con- 
sulted from which a different impression is gathered.” Knowing 
that I had never expressed any opinion about the Imliiui hale. I 
turned to the page in question, to find that it deals exclusively with 
the comparative merits of the American and Egyptian systtuus of 
handling the crop throughout from the field to the ship’s side. TJie 
question of baling is only one part of tliat system, and tlie ment ion 
of the fact that the Egyptian bale possessed a mucli higher density 
than the American bale w^as not in the least intended to (umvey, 
and I think would not convey, any comparison of cither with the 
Indian bale. 

All that I said elsewhere in the book about tlie Indian l)ale is 
on page 40 as follows : “ It is well pressed, the exact density 
given varying according to the destination of tlie bales. Tliose 
for Eijrope are most heavily pressed.” 


Yours faithfully, 

NoTnwaHAM : John A. Toon. 

NofoenAer 12, 1917. ' 

To THE Editob, 

The AgricuUural Journal of Iwlia. 


Sib, 

In submitting the attached letter which appeared in the 
Times of Indict for publication in the Agricultural Journal of India, 
I should be pleased if in view of your invitation for criticisms you 
would allow me to make a few comments on the article The 
Problem of Sugar Manufacture in India ” which appeared in the 
last October issue of the Journal,’^ It is stated that the maui 
point is that even with the existing varieties and the present low 
yields of cane per acre it is possible to make the industry more 


* Vol. XII. pt. IV, P 6G0. 
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remunerative to the cultivator, to inciease the supply of gw, and 
make more raw sugar available in this country for refining.” 

In a paper on “ The Sugar Industry ” submitted»to the Xlth 
Industrial Conference held in Bombay in December 1915, the writer 
clearly showed that the refining of cane gur was not the method to 
employ to make sugar manufacture a financial success and that 
cane gur should only be made for consumption in that state. 

To the attempts to manufacture sugar profitably by refining 
cane gur is chiefly due the backward state of the sugar industry in 
this country, as the process is against all the principles of economics, 
for it must be evident that unless a refinery' can purchase a superior 
quality of cane gur at a cheap rate, when normal prices of sugar 
prevail, it will not pay to refine it on account of the enormous 
wastage and the high cost of refining, and if the ryot has to sell his 
gur at a cheap rate to a refinery which allows him little or no^rofit, 
he has no inducement to grow cane or make gur. 

Where there is no cane sugar factory to which the ryot can 
send his cane, which can afford to pay him a price that w'ill give him 
a reasonable profit through manufacturing sugar by the direct 
process, he must confine himself to making gw in the most economical 
manner possible for the ^Mf-eating market, but he cannot be expected 
to be able to purchase and employ for this purpose such machinery 
as is used in large cane sugar factories for the simple reasons 
that he has not the capital, neither could he work the machinery if 
he had it, even if he had the large area of cane required to keep such 
plant as steam miHa with Krajewski crushers and Triple Effect 
evaporators continuously at work during the cane season. For 
making gw the ryot having, say, 100 acres of cultivation cannot 
do better than employ crushing mills driven by oil-engines, and 
juice-boiling pans in which the juice would be boiled rapidly to the 
desired consistency, as the employing of steam boilers and engines 
would necessitate the employing also of a mechanic holding a 
certificate under the Boiler Act, which it is very doubtful if the 
average ryot is prejpfuced to do. 

The co-operation of several ryots is entirely another matter, 
for such co-ope^tioh would be equivalent to the forming of a 
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company to establish a factoiy wliich woiU.l «leul witli the cane 
from each of their holdings, and it is very doubtful for obvious misons 
if It would be a success, unless it was uiuhn- European nianaaement 
• For the average ryot it would seem, lliomfom, that tl,e meihod 
recommended above and as emj.Iowd at ll,e 3Lmjri Farm cammt 
be improved on, unless a more rapid juicte-boiling pan worn \o Iks 
employed of the tubular type such as eslalilisliod very su(uvs.sfully 
by the ^^Tite^ about ten j’ears ago in tlie :\Iadras Presidency. Tin's 
rapid juice-boiling pan was made hxallv and used as an evaporator, 
the ordinary juice-boiling pans Iwnng used for finishing Ihe boiling! 
Tlie result was a good liglit-coloured jaggery oi (jur wliich fetclied a 
good price in the ^fi/r-eating market. 


In order to develop the sugar industry of the couiiti v tlie idea 
of refining cane gur must be given up. It is quite a different thing 
to refine the jaggery made from the palmyra t me juice which can 
be purchased clieaply owing to there being no cost, foi- cultivating. 
This jaggery is largely used for refinbig jmrposcs in the large 
refineries in the Madras Presidency to whic.h the wiitor was attached 
for five years, but the large quantity of molasses produced in refining 
this jaggery necessitates the business becoming a distilluig business 
as well, otherwise the refinery would not ])ay. Tlie cane sugar 
manufacturing side of this refinery lias been considerably developed 
within recent years, white sugar being ttmied out witliout using 
animal char the employment of which liecomes necessary if a white 
sugar is to be obtained from gur or jaggery, thus incieasing the cost 
of production. 

As correctly pointed out in “ The Problem of Sugar 
Alanufacture in India,” the most urgent reform required is on the 
manufacturing side, and there is no place in the whole of India 
more suitable for developing tlie sugar industry on a large scale 
than the Bombay Deccan, if only the land could be obtained. 


CuMBALLA Hill: Bombay, 
December 29, 1917. 


Yours faithfully, 
A. E. Jordan. 
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Letter dated 20t]i December, 1917, by Mr. Jordan to the 
editor of the Times of India : — 

In the written evidence submitted by the Indian Merchants 
Chamber to the Industrial Conunissioii the following suggestion 
occurs : 

“ (b) If sugar cultivation is to spread and the sugar industry 
to become successful the Abkari system must be changed. 

“ The utilisation of molasses is necessary if a sugar factoiy is to 
work at a profit. Rum should, therefore, be allowed to be manu- 
factored from the molasses. Unless this concession is granted a 
sugar factory is not likely to prove a success financially.” 

There can be no question that it is more profitable for a sugar 
factory to have a distillery attached to it in order to convert the 
exhausted molasses into spirit, but if the cane sugar industry is 
to be developed on a large scale in the Bombay Presidency, as 
it must be, for India to become self-contained in the matter of 
sugar production and even an exporting country, it may not be 
practicable, or even ad^^isable, for a distillery to be attached to 
every sugar factory it is proposed to establish. 

In view of the evidence submitted by the Indian Merchants 
Chamber it may, therefore, interest its members who take an interest 
in tlie important industry to know that a sugar factory can be' 
financially successful even without a distillery if the factory be of 
the proper kind. 

The correctness of this statement by the writer who claims to 
be an expert in sugar factory design and in sugar manufacture, is 
borne out by the follomng : — 

There are two types of sugar factories— the first a cane sugar 
factory which manufactures white sugar by the direct process from 
the cane and which utilizes the refuse crushed cane as fuel for gene- 
rating the steam necessary to rim the factory, thus producing the 
maximum quantity of sugar and the minimum of molasses at the 
minimum cost of production ; the second is a sugar refinery which 
manufactures sugar by refining the gur, or raw sugar, made by 
the ryots, from whicK. piJy about 40 per cent, and frequently less 
of marketable sugt^ ia> obtained and to obtain which coal has to be 
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used as fuel, thus producing the minimum quantity of sugar and 
the maximum quantity of molasses at the maximum cost of 
prqduction. 

Tho former typo of sugar factory, if prorcriy designed, erected 
m tho proper place, and efficiently managed, can bo a financial success 
without a distaioiy ; wLUo tho latter tjqro of raw sugar refiner}- 
caimot bo a financial success unless it lias a distillery attaclvod to it 
for converting tho largo quantity of molnssos produced into spirit 
and this has boon fully demonsti ated by tho number of such concerns 
that havo boon obliged to clojo in different parts of tho 
country. 

In “ Tho Problem of Sugar Manufacture in India ” by tho 
Assistant to tho Agricultural Adviser to the Govenrmont of India 
which appears in the last October number of the Apricultural Journal 
of India, it is stated, “ as a matter of fact tho factory at Pilibhit 
and tho sugar factories in Bihar were runnmg successfully oven 

before tho w-ar At present wo import 01 laldis of 

rupees worth of molasses, tho by-product of sugar factories, ami 
largo quantities of molasscuit which is a cattle food prepared 
from molasses. 

“ If more sugar factories be opened m India th.c} will be able 
to meet this demand and a license to manufacture rum will not bo 
essential if steps arc taken to develop the use of thc&c by-products 
within tho country itself.” 

Tho factories referred to are cane sugar factories of tho first 
mentioned t}'po and have no distilleries attached to them. It is 
ako the case that in Mauritius, an island of about 750 square inilos 
in area, there arc about 60 cane sugar factories working on similar 
lines, run by Indian labour, and turning out 200,000 tons of sugar 
per season of five months, and none of these factories have distilleries 
attached to them, with tho exception of one which manufactures a 
spirit for lighting purposes. 

It would seem, therefore, once the necessary legislation m 
carried out which wrill enable tho land to bo acquired, that there is 
no reason why the Bombay-Deccan whore such favourable conditions 

for cane cultivation prevail should not become a Mauritius or a 

26 
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Java as far as the production of sugar is concerned, as Bombay 
possesses Marwaris and other capitalists bursting with money foi 
whicli they require new fields of investment. 

Notwithstanding the fact that a cane sugar factory can be 
financially successful without a distillery, yet for the development 
of the sugar industry in the Bombay Presidency it becomes advisable 
that the first factory to be ettablished, or even a second, should 
have a distillery attached to it, to which the exhausted molasses 
from the cane sugar factories to be erected later could be sent instead 
of the country having to import molasses to the extent of 61 lakhs 
from Mauritius and Java for the purpose of manufacturing spirit 
in India. 


To THE Editor, 

Tha AgricuUural Journal of India. 

Sir, 

With refejence to Mr. Jordan’s letters, printed above, on 
the article entitled “ The Problem of Sugar Manufacture in India,” 
which appeared in th.e October (1917) Number of your Journal, 
I should like to make the following observations, taking his criticisms 
in order. 

He criticizes the following sentence in my article : “ The main 
point is that even wth the existing varieties and the present low 
yields of cane per acre it is possible to make the industry more 
remunerative to the cultivator, to increase the supply of gur, and 
make more raw sugar available in this country for refining.” This 
sentence has been taken from a paragraph in the article which 
emphasise the absolute necessity for putting a stop to th.e enormous 
wastage — some 30 to 60 per cent. — ^which now goes on in ^rwr-making. 

Any improvement in this line will increase the gw production ; 
part .of this ma/ take, the place of the molasses now imported from 
Java ; the rest wil^ tejid to glut the gw market and will make more 
gw available ioj( '^refining. 
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In the case of surplus gur, i-ofining is Hobson’s (ilioiro. 

Another point which has, T tliink. escaped Mr. .Jordan’s notice 
is the fact that in the Eastern parts of tlie United l*rovinces and 
Bihar which produce nmcli gur, the prtxlnct dews not ratik as eating 
gur but is only suitable for refining. Hence it sells for Its. 2-8 
per maund in average years. 

The use of invproved methods of gur Iwaling niak»*s for a larger 
recovery of sugar when we come to iviine. The h>w recovt'ry at 
present is due. to the caramclization wh.ich takes jdace in the ojien 
pan. This can Iw prevented to a great e.'ctent in an up-to-date 
gnr factory. 

It will thus Iw seen that the contention maintained in t!ie 
article is that if the losses toking place in the mechanhial }tart of the 
process are cut it will mean not only more inconui to the ryot but 
also a large increase in the out-turn of sugar and a <'onsc(pu*nt. 
reduction in the imports from abroad. 

The manufacture of wliite sugar direct from the cane has alwajs 
Ijeen advocated in those, areas where the su])]>ly of cane is c.onstant 
and the quantity sufficient to supply a cent ral factory economically, 
but in tracts where the cmltivation is u(»t concent rated gur must Is- 
made first irrespective of the fact wiietl.ei' it is eaten m udiiud 
afterwards, and if the cane (uiltivation ca)mot cairj a gur f,ut«n\ 
then the Manjri system or other im])rovements advocated b\ tl.a 
AgriciUtural Department can Iw employed. 

With regard to the question of steam idant versus od, which 
Mr. Jordan raises, comment is Jiardly rec<“ssaiy. The simple fa< t 
that the steam plant runs <m megass and the oil plant jequm.s 
fuel from a distance is, I think, conclusive. Phe ])iesi-nt jmcc o oi 
will soon shut down most oil-driven plants whith vork on a snia 
margin, and there is no comparison Iwtneen the difficultw s o getting 
cheap oil and a boiler cei'tificatc. 

I would also point out that nowhere in my article is the ryot 
recommended to run his own manufacturing plant. It should only 
be as a last resort in those areas where cultivation is so scattered 
as to reftj re any other arrangements unworkaVile. 
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The followinr; cuttings make interesting reading and, I think, 
bear out further what is maintained in my article. 

The report of the Cawnpore Sugar Works for the year ending December 
Slat, 1917, is a very satisfactory one. Notwithstanding unfavourable results 
at both the company’s distilleries a proGt has been earned of Rs. 8,26,281 
which enables dividend and bonus to be distributed on the ordinary shares 
at the rate of 35 per cent. While the war lasts Indian sugar companies should 
do well, since the imports of foreign sugar arc restricted. 

The report of the Champaran Sugar Company, Limited, for the j'ear 
ended 30th Juno, 1917, shows a proGt, after providing for commissions, bonus 
to ca’ie-growcrs, and taxes, of Rs. 2,48,319-11-10, including Rs. 12,756-3-10 
carried forward from previous year. The Directors recommend that 
Rs. 30,000 be placed to the Depreciation Fund, Rs. 75,000 be transferred to 
the Reserve Fund, Rs. 48,000 be spent in payment of dividend at the rate of 
Rs. 8 per share (Rs. 100), Rs. 72,000 be spent in payment of a bonus of Rs. 12 
per share, and Rs. 23,319-11-10 be carried forward. 21,000 tons of canes 
were treated during the season as compared with 16,404 tons during the 
preceding year. The crop yield was 9*3 tons per acre, which, although 
better than the previous year’s yield, was much below the average owing to 
unfavourable weather conditions. 

The report of the Ryam Sugar Co., Ltd., for the year ended 30th June, 
1917, shows a profit of Rs. 1,79,491-11-7, after providing for debenture interest, 
commissions, and taxes. The Directors after proposing to transfer Rs. 75,000 
to the Reseiwc Fund recommend a dividend of Rs. 8 and a bonus of Rs. 2 per 
cent. ; Rs. 13,685-0-7 will be carried forward to next year’s account. Manu- 
facturing results show an improvement on the previous season and satisfactory 
results have been realized for the Company’s manufactures. 


PUSA : 

Fehrmry 21, 1918. 


Youra faithfully, 

Wynne Sayer. 
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G. S. Kulkarni, L.Ag., Assistant Mycologist, Department of 
Agriculture, Bombay. Price As. 4 or 6d. 
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'3. Indigo Publication No. 1. A Study ol the Indigo Soils of 
Bihar. The urgent necessity of immediato Phosphate 
manuring if crops are to be maintained, by W. A. Davis, 
B. Sc., A. C. G. I. 


Reports. 

1. Report on the Progress of Agriculture in India for the year 

1916-17. Price As. 12 or Is. Id. 

2. Report of the Proceedings of the Second Entomological 

Meeting held at Pusa on the 5th-121h February 1917. 
Price Rs. 3 or 4s. 6d. 

3. Proceedings of the Board of Agriculture in India, held at 

Poona on the 10th December 1917 and following days (with 
Appendices). Price As. 13 or Is. 3d. 

4. Annual Report of the Imperial Bacteriologist, Muktosar 

Laboratories, for the year ending 31st March 1917. Price 
As. 5 or 6d. 
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THE TRUE SPHERE OF CENTRAl, 
CO-OPERATIVE BANKS. 

BY 

K. B. KWBANK, 

Registrar of Co-Ofterafive Societies, Hombai) PresideHcg. 

During the last few years there has been a distinct tendenc.y 
in several Indian provinces to make the District Central Bunk the 
pivot of co-operative administration. The tendency is |)erhaps 
most marked in the Central Provinces, the United Provim.es, and 
Bihar and Orissa, but it is also discernible in Bengal and the Punjab 
and has on more than one occasion tinged the views of the Ouvern- 
inent of India itself. The theory that the District Central Bank 
cannot stop at the mere finance of local societies but should and 
must go further and assume general supervision and control over 
their management has in its most advanced fonn been elo«iuently 
advocated by Mr. H. R. CVosthwaite, O.I.E., in his book ■ O^-opra- 
tive Studies and the Central Provinces System.” The sticccss of his 
system both within and outside the Central Provinces, backed by the 
vigour of his argument, has already made a deep impression on public 
opinion, and it appears probable that, unless some note of warning 
is sounded, the bias towards uniformity which sooner or later infects 
all official activities will bring the system universaUy into force 
throughout India. While several provinces remain uncommitted 
to this line of development, it may be worth wWle to pause and 
consider whether in the long run it is likely to lead to the bi.s* 
possible results. 
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Alwut the primary functions of District Central Banks in 
India, there is no room for difference of opinion. They have been 
defined by the Committee on Co-operation as the balancing of the 
surplus funds of affiliated societies and the proviaon of necessary 
capital. It is evident that these Banks cannot discharge the second 
function properly without some agency for inspecting the working 
of borrowing societies and estimating the extent of the credit that 
may legitimately be granted to them. A Central Bank Jieeds 
therefore a field staff to verify the material assets owned by borrow- 
ing societies and to look into their general management and trust- 
worthiness. It must have the means of judging independently the 
real needs of societies, the value of the security which they offer, 
and the amount that can usefully and safely be advanced to them. 
Otherwise their loans may do more harm than good, and may turn 
out in the end to be irrecoverable. Up to this point all co-operative 
authorities are agreed. 

But in several parts of India Central Banks have extended 
their functions and powers far beyond this modest point. For 
instance, in many places the Board of a Central Bank is expected 
to undertake all propagandist work and the organization of new 
societies within its own area. It is to this board and particularly 
to its paid staff that new societies have to look for instruction, 
training, and advice. Through the Provincial Federation, where 
such exists. Central Banks have a large voice in the control of the 
auditing staff and every Bank is required to deal effectively with all 
audit notes on affiliated societies. They have to issue orders for the 
remedying of. faults and to see that they are carried into effect. 
They are expected not only to control rural credit and stimulate 
thrift but to serve as centres of agricultural improvement and to. 
carry on wholesale purchase and sale business on behalf of their 
clients. At the meeting of the Board of Agriculture in 1916 reso- 
lutions were actually passed that “ The Registrar and Director of 
Agriculture should arrange for such practical training in agriculture 
as may be necessary and possible for the staff of Central Banks,” and 
that ‘‘ a Goveriunent official, subordinate to the Deputy Director of 
Agricultiure, shohld le attached to each Central Bank which is 
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sufficiently developed.” In order thoroughly to cement and rivet 
the intimate union of Central Banks with their affiliated societies, 
the latter are required to deposit their reserve funds and their 
inciividual members to subscril)e to shares in the former. In fact 
primary societies have been deliveretl over. IkuiivI hand and foot, 
into the custody of Central Banks and enjoy just .so much lilxTty 
as the Board of Directors may choo.se to allow to them. Die 
Central Bank is leviathan and the local societies are the mere 
barnacles on its back. 

This state of affairs has sprung from a theory ot the essential 
unity of the whole movement which has been very forciltly put by 
Mr. Cro.sthwaite. “ It cannot lie too thoroughly understood that 
the credit enjoyed by each iinit depends entirely on the stability 
and business reputation of the .sy.stem as a whole. 'ITie correct 
\iew of your organization is that of an aimy with its general (the 
Governor of the Federation), its staff (the Federation Congres.s), 
its corps commanders (the Directorates of the Central Bank), its 
regimental colonels (the Committees of the Unions of primary 
societies), and its company officers (the Panchayate of the primary 
societies). Without a plan of camj)aign, without di.scipline, aiul 
without a responsible and guiding head, an army would be nothing 
but a disorderly mob, futile as a fighting machine. Without a 
definite policy, without co-ordination of effort, and without a lilM‘rol 
allowance of unselfishne.ss, our co-operative system would 1)C! futile 
as a machine for the promotion of the econ<»mic welfare of the 
province. It is therefore the task of every educated (;o-()perator to 
teach and train the men for whom he is re.sponsible, to instil into 
them the virtues upon which the movement is based (and in the 
absence of which it cannot exist), and to set his fa(!e resolutely 
against the blighting influence of the parochial spirit.’ The gospel 
of centralization could scarcely be preached in more unequivocal 
language. 

It is perfectly true that the credit enjoyed by each individual 
society is to some extent derived from the general credit of the whole 
movement, and that the failure of a society reacts on the credit of 
the whole group to which it belongs. {Societies owe it to their 
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neighbours to obey certain rules of discipline and to maintain 
a certain average standard of efficiency, and where they fail to 
realize this, their neighbours are entitled in the general interest to 
interfere and to exact obedience. But beyond this the military 
analogy ought not to be pressed. The credit of each individual 
society is at least as much due to the integrity of its particular 
committee, the punctuality of its members, and the strictness of 
its management, as to the general reputation of the whole 
co-operative system to which it belongs. In the case of first-rate 
individual societies this fact is obvious, and even if all the local 
societies of a province are taken together, it will be found that in 
several provinces more than half of their total working capital is 
derived from local sources by the local credit of the committee 
rather than from central financing institutions. The key of the 
cretlit of the movement is in fact found in the individual village 
society, and not in the Central Bank. Mr. H. W. Wolff, the wisest 
and most far-sighted critic who has yet treated of the co-operative 
movement in India, has recently hinted ^ that co-operative credit 
in India seems to him to be getting near the danger zone on 
account of its “ organization from top to bottom, threatening over- 
centralization, and interlinking of liability.” He has made this 
point clearer in a later article.® ‘‘ Central Banks are at present 
approving tliemselves as exceedingly useful. But they inevitably 
shift the centre of gravity for each local district from the place 
where it should be and where there is direct power of observation 
and control to another place where minutiae cannot be observed. 
It is the Central Bank which is becoming the seat of responsibility, 
the checker of applications, the granter of credit. The local member 
in the primary societies loses the full mastery over his own 
liabilities. It is only in the local bank, managing its own affairs, 
that true co-operative education can be given, which is the greatest 
benefit bestowed by co-operation and which is surely nowhere more 
needed than in India.” 


^j^engnl Co-o 2 terative Journal, vol. Ill, no. 4, p. 277. 
* Bombay Co-operative (Quarterly, vol. 1, no. 4, p. 153. 
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No doubt local societies have their representatives on ihe 
Board of the Central Bank and have a huge voice in its inanageinent . 
But that does not make control by a Central Bank tln^ same thing 
as’ self-control under which every society is free to detertnine its 
own fate. The general credit of the system as a whole ought not to lie 
made too much of a fetish. A few failures here and there will not 
appreciably affect it. If local societies are always kept in swadtlling 
clothes and guarded from every natural accident and error with too 
grandmotherly a care, they will never hnirn to stand on their own 
legs. Mistakes are bracing. Provided that a guidijtg hand isrea<ly 
to be stretched out when a society stumhles, it ought not to he. 
protected too carefully against itstdf. The Act, rules, aud hv-laws 
form a sort of Manual of management, ami the anmnd au<Ut sitvcs 
to show up all mistakes and infringements of the principles there 
laid down. In most cases the Local Union is at hand to warn aixl 
advise. If in addition to all this the Ontral Bank smothers 
a society with well-intentioned regulations and constant gui»lan< o. 
it saps its independence and in the long run may ruin it as a Jiealthy 
economic organism. The true function of a Ontral Bank is simply 
to say “ yes ” or “ no ” to loan applicati»»ns, and when it says no 
to explain why, in order that a society may know in what way its 
credit is defective. Owing to rural illiteracy, a Central Jhink sluiuld 
perhaps go rather further in India and help s<jcieties which are 
incapable of helping themselves, to build u)) their (Tcdit and (<• 
earn the confidence of the financing institution. But they should 
not be permitted to usurp complete domination o\er the movement 
within their district. Their true sphere is finaiu;e and «iol, 
administration and control. In the words of .Mr. Wolll: Ihe 
Central Bank is, when all has been got ship-shap*, to serve, not to 
be tutor to, the local banks. It is in fact designed to l)e a bank. 
In Europe I prefer that it should lie a joint-stock company. 
Its manager’s proper business is that of bankers qualified to meet 
commercial bankers on their own ground and form a link between th«* 
co-operative and the banking world.” 

The main reason why so much power has been concentrated 
in some provinces in the Central Banks is no doubt the dearth 
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of educated men of enterprise and business ability outside the big 
towns. It was felt that the ryots were too feeble and ignorant to 
take full powers of management into their own hands for many years 
to come. The choice seemed therefore to lie between an immense 
increase in the official supervising staff and reliance on a committee 
of public-spirited non-official gentlemen controlling local societies 
through a bank at headquarters. The latter alternative was 
natmally preferred and in some banks very good work has been 
done. But experience has shown that this result is by no means 
universal. Mr. R. W. D. Willoughby, I.C.S., Registrar of Co- 
operative Societies, United l*rovinces, has in his last Administration 
Report criticized the system in language that is certainly not 
wanting in cand<*ur or vigour : — “ The system to which we are 
committed in this province entrusts the finance, supervision, 
and indeed the whole fortunes of the movement to the District and 
Central Banks. These Ininks arc administered by Boards of 
I)ir<>ctors who are predominately urban and professional. Such 
IkhUos are by their constitution ill-adapted to establish the intimate 
contact required for the fostering and training of such a delicate 
plant as the young village credit society or even for its control or 
finance when adult. The lawyer, banker, and other professional 
gentlemen can hardly be (sxpectett to find time constantly to visit 
villages, often distant, and t<i find out what his staff is doing there. 
They are inevitably dependent on their paid staff. Nt)w no 
committee of townsfolk can lend money with advantage or 
safety to a multitude of individual rustics whom they have 
never seen and never met and whose credit they cannot gauge 
through a staff whom they cannot check or control. The 
attempt is apt to result in the mere substitution of the urban 
middle class for the village money-lender as the usurer without 
advantage to either lender or borrower. For with an uncontrolled 
staff the effective rate of interest really paid tends to be quite as 

high as the bania’s Experience has continued to 

show that too many central societies regard their primaries rather 
as customers to be bled thuf as children to be fed If thisindiotment 
be accepted as true, then it is clear that the system is already on the 
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verge of a break-down in one province and that there is a primit fucie 
case for examining the theory underl)nlng it very cnrefiilly in the 
light of local conditions before encouraging its extension elsewhere. 

A Central Bank is capable of undertaking banking business of 
every sort for its client societies, and of carrying out such inspection 
as is necessary for the assessment of credit, the j)unctuul recovery 
of its loans, and other similar routine. In matters of finance centra- 
lization is notonly unobjectionable but highly desirable ; and by its 
constitution the usual Indian Central Bank is well adapted to serve 
as the financial nerve-centre of its district. But when it widens it.s 
horizon and begins to stretch out tentacles towards the control of 
audit, training, organization, and propaganda, when in fact it 
centres all co-operative activity in itself and treats its ancillary 
societies as a company officer treats the soldiers under his command, 
then two great dangers begin to appear. Firstly, the Central Biink 
is trying to undertake more than it is fitted to perform, and is liable 
to overstrain its machinery and to break down, as has already 
porliaps happened in parts of the United Ihrovinces. Secondly, the 
healthy growth of primary societies tends to be stifled by too much 
outside control. In many parts of India — cjcrtainly in large areas in 
Bombay and the Pmijab — the ryots are substantial and independent 
men, perfectly competent to run their own societies once they have 
been shown how. A little adversity often stimulates them ; but 
frequent outside interference, not always quite disinterested, tends 
to enervate and dishearten them. 

If the sphere of the Central Banks is restricted in the manner 
suggested, it will be asked what agency is available in their jJacc 
to undertidee the functions shorn off from them. The answer to this 
question entirely depends on local conditions. Except in matters 
of finance, where there are enormous advantages in a uniform system 
leading up in a pyramidal form from the local society tlirough the 
local Central Bank to the apex Provincial Bank, uniformity as such 
ought to be shunned. The co-operative movement is a growing 
organism still half -developed. If it is cramped into a stereotyped 
frame, atrophy is bound to set in. Experiments should still be 
freely encouraged. The function of training and supervision so far 
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from being centralized like finance should be decentralized down- 
wards. In Bombay Presidency it is being undertaken by small 
clusters of societies grouped in guaranteeing Unions on the Burma 
model, and in plat es where there are no Unions local co-operators and 
chairmen of first-rate societies are appointed as Honorary Organizers 
and Assistant Honorary Organizers and discharge these duties very 
zealously as a labour of love. General propagandism and the 
education of the public is being entrusted to a Central Co-operative 
Institute which is now under formation. When the time comes 
for societies to take over the duty of primary audit, it is intended 
to entrust it to federations of Unions, separately organized for 
each linguistic area. The Central Banks, under the enlightened 
guidance of the Bombay Central Co-operative Bank, have never 
sought to exceed the functions assigned to them by the Committee 
on Co-operation. Whatever the defects of this system may be, 
it has the merit of having left the primary society master in its 
own house, and of having made not the Central Bank but the local 
Union of primary societies the axis around which co-operative 
administration revolves. In other provinces other typos of orga- 
nization will no doubt bo found more suitable. But the object of 
this paper will have been served if co-operators will think twice 
before acquiescing in any extension of the powers and influence of 
a Central Bank, which may convert it from the servant to the master 
of the co-operative societies within its area. 



THE EARLY HISTORY OF COTTON IN BOMBAY 


BY 

J. MACKENNA, C.F.E., r.r.S, 
Affri'CHltural Advtser to the Government of Indtn. 


In December last F learned with great interest that a Stn<l<!nts' 
Ootton Association had been formed in this college, the object •)! 
which was to study questions relating to cotton cultivation, manu- 
facture and trade. Busy as I am, I had little he.sitntion in accepting 
the invitation to become its first President, hu- the formation of 
such an Association seemed to mo a most hopeful sign of the times 
and to hold out great promise of future development. We are 
frequently told that one of the reasons why the de\olopment of 
Indian industry has been such a slow process has been the abs<!nce 
of entrepreneurs looking to the direction of organized industry as 
their natmal source of wealth. To students of a College of Kcono- 
mics it is hardly necessary to explain the lumjtionsofaii entrepreneur 
and I need only say that he is an essential link iHitween capital 
and labour. Capital there is in India, if not in abundance, at at)y 
rate in large quantities, but it is often shy and diflitadt to .secaire. 
Labour there is, but it wants organization. Mr. Moreland recently 
pointed out, in an article in the Qiutrterly Review, which 1 expect 
many of you have read, the difficulties in regard to the supply of 
capital and the organization of labour in India. He added that to 
face these difficulties with a fair prospect of success required a 
combination of enterprise and experience which was unfortunately 
rare in India, and that this scarcity of men of the right sort was 

* A lectnro delivered to the Students' Cotton Aeeociation of the Sydenham College of 
Commerce, Bombay, on 28 th January 1018 . 
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probably the greatest single obstacle to the industrial development 
of this country. It appears to me that the existence of such a 
college us the Bydenliam College of Commerce and Economics should 
have a great effect in removing this obstacle, and the formation of 
such an Association as that which 1 am addressing shews that there 
are many of you who are fully alive to the opportunities which are 
offered you here. ITie greatest need of Indian industry is men who 
aie capable of shouldering responsibility : in the towns, competent 
managers of departments and foremen ; in the country, competent 
men to place in charge of buying agencies and so on. The enter- 
prise which has started this Association will, it is to be hoped and 
expected, not be entirely expanded within the walls of this college 
but will lead its members far when they go out into the world and 
remove one of the standing reproaches to Indian industry. A very 
successful commercial man of my acquaintance at home once told 
me that a piece of advice he was fond of giving to a young man 
starting work under him was that he should make it his aim always 
to qualify himself for the appointment of the man immediately 
above him. It struck mo ivs a very sound piece of advice and I pass 
it on to you. Possibly it may assist in the production of a budding 
Tata or Wadia from among your ranks. 

This is, as far as I know, the first Association of students which 
has been formed in India to study the cultivation and manufacture 
of, and the trade in, one particular product. Doubtless we shall 
shortly hour that Calcutta, not to be outdone by Bombay, has formed 
a Students’ Jute Association, for jute is the only Indian industry 
at all comparable with cotton. If we do — well, wholesome rivalry 
is to be welcomed and a debate between the students of the two 
i\ssociations as to the merits and importance of their respective 
fibres would, I am sure, attract a large and appreciative audience ! 

It was only natural that the first Students’ Cotton Association 
shoidd bo formed in Bombay, for Bombay is the Indian cotton 
trade centre . In e very respect, whether it be as regards cultivation, 
manufoctiue or trade, Presidency is so easily ahead of all other 
provinces that it is a caw of Bombay first and the rest nowhere. 
Figures are usually regarded as dull but they have their advantages 
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in proving a point, and I propose to give you a few f<»r that purj)«)so. 
I am not particularly fond of them myself and 1 have i>ot therefore 
subjected myself to the labom of working out averages, but a.s the 
proportions are much the same whatever 3'ear you take, wo will 
take the last for which statistics are available. In 1910-17, the anta 
under cotton in the Bombay Presidency, exchuUrg Sird. was 
6,394,000 acres out of a total of 21,210,000 acres for the wlmlo of 
India, that is, it was just under one-third. The only other proviiu-o 
with any area under cotton at all comparable with this was the 
Central Provinces with 4,401,000 acres under cott«)n and that 
province forms part of the hinterland of this. Tlie out-turn of cotton 
from Bombay was 1.519,000 bales out of a total of 4,5;)7,(M)t> bales. 
Passing next to manufacture, we find that the pieponderaiue is 
oven more marked. Of the 267 spinning and weaving mills in 
India in 1915-16, 175 were in this IVcsidency and 86 were in Bombay 
itself. Of the 6j million spindles, o\or 4^ millions were in this 
Presidency and nearly 3 millions in Bombay itself, liombay City 
had almost half the 108,000 looms in India and the Presidency »»ver 
three-quarters of them. Of the 292,160 men, women, and chihlren 
employed in the cotton mills in Iwlia. 189,630 were employed 
in this Presiden.iiy. ITiese hguros were, of (;ourse, reflected in 
the output. Of about 722^ million jwunds of yarn ])roduced 
in 1915-16, neai'ly 510 million pounds were produced in (ho 
Bombay Presidency. Of 352J million {K>unds of woven gotnls, 
about 287^ million pounds were produced in Bombav. There 
is, however, one respect in which Madras is ahead of you. With a 
very much smaller number of mills, it prorluce.s very nearly as 
much yarn of higher counts i.e., ctjunts above 40's, as the whole 
of this Presidency and considerably more than Bombay City, 
Having examired the figures of cultiv'ation and manufacture, let 
us turn to those of trade. Of exports of nearly 9 rmilion cwt. 
of raw cotton in 1915-16 valued at about £16^ millions, rather 
over 7 million cwt. valued at nearly £13J millions went from 
Bombay. Of exports of about 160i million pounds of cotton twist 
and yarn valued at £4,600,000, no loss than 151 1 million pounds 
valued at £4,378,000 were exported from Bombay. Of exports 
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of cotton piece-goods, of nearly llSi^ million yards valued at 
£1,646,000, 84,140,000 yards Valued at about £896,000 were exported 
from Bombay. Nearly all the handkerchiefs and shawls exported 
from India, in value about £100,000, went from Madras, but almost 
all the hosiery and sewing threads were supplied by Bombay. In 
the import trade, Bombay is not so predominant and Calcutta 
had a big lejid in the matter of imports of piece-goods. This 
ore would naturally o>pect, for coals arc not usually sent to 
Newcastle, and this Presidency is obviously more self-reliant in 
regard to piece-goods than any other part of India. An import of 
piece-goods to the value of nearly £5^ millions is by no means 
negligible. The figures I have given you show, I think, gentlemen, 
your wisdom in starting an Association for the study of cotton 
cultivation, manufacture and trade and also what a vast field of 
enquiry lies before you. 

J will now pass on to the main subject of my address. You 
will, perhaps, wonder why I have selected the “ Early History of 
(^otton in Bombay " to talk to you about this evening. You may 
have thought that there wore various more up-to-date aspects of the 
problems ('onncctcd with cotton about which I could have spoken. 
There is, for instance, the agricultural aspect. We might have 
(ionsidored why the jicld of cotton per .acre in this country is so 
low compared with that of Egyjrt or America. I might have given 
you a dosci iption of the liotanical work which has teen done on cotton 
though that would have been a subject more suitable for a President 
with more scientific knowledge than I can claim. Of the processes 
of spinning and weaving, you can get sufficient ocular knowledge 
in this city. Then there are the eternal problems of mixing and 
adulteration of which so much has been heard recently. But a 
little reflection will shew you that 1 could not have addressed you 
on any of these topics without saying more than would have been 
advisiiblc at this stage in regard to the views of the Committee of 
which I have the honour also to be President. That is the reason 
why I turned to the “ Early History of Cotton ” in this Presidency 
as a non-couteutious subject, but I hope you will agree with me at 
the end of evening that a study of it has not been without its uses. 
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In a book on which I have largely drawn for my material, 
though I haA-e also gone to most of the original sources from wliich 
it was compiled, “ Cotton in the Bombay Presidency " hx Waltei 
R. Cassels published in 1862, figures are giwn lor tlie im,»ort ..I 
Indian yarn into England from as far back as 1703. 'I'hese wore 
obtained from the records of the Ea.st India (\)mpany. The total 
imports in 1703 amounted to 114.100 pounds. Prices <lo I'ot appear 
in the list until 1706 when they were 2.s-. jor II). In IMol. 
over 56,000,000 pounds of “cotton wool," ])resmnal)ly ginretl 
cotton, were imported into England, of which ju.st under 4.I00.0U0 
pounds were from India. In 1710. the imjeorts had lecn only 
710,000 poimds. It was the genius of Hargreaves. .Vrkwright and 
Watt that had brought about this tremendous increase in the demand 
for cotton. It is very intcre.sting, though anything but cheering, 
to remember that the imports of Indian cotton ha<l attained sonic 
importance long before any American cotton reached England. 
'Ihe first shipment of American cotton was made in 1747 from 
tiharlestou and consisted only of sc\en bales. In 1784. alsmt 
14 bales were shipped to England but were .sin' zed in LiverjMiol as 
contraband. So little was known about the capac ity of the United 
States to produce cotton that it was believed that it could not possi hi y 
have leen grown there, ft was fir.st .shipped in any quantity in 
1791 when 189,3161b. were ex}K»rted, and the exports haw gone on 
iucreasirg moie or less steadily ever .since. The e,Ktraordinary 
development of the export of American cotton was due more than 
anything else to the invention of the Whitney .sawgin which holds the 
same place in regard to it as Arlovright’s spinning frame <loes to 
the devolojiment of the cotton industry of Ureat Britain. The 
gin enabled one man to clean more cotton in a day than he had 
previously been able to got through in a month. 'Ihe invention of 
the gin was received with very different feelings from thosu with 
which the replacement of hand lalx>ur by machinery w'as usually 
regarded in' those days. A crowd, whose industry had been 
restrained by want of means to separate the lint from the seed with 
sufficient rapidity, broke into Whitney’s workshop and carried off 
his machine before it was complete or he had Ijcen able to secure a 
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patent for it. The year after it was completed, the export of cotton 
from the United States increa.sed nearly 40-fold and by 1806 it 
had increased about 240-fold. 

The constantly increasing demand for cotton excited the 
interest of the East India Company which began to wonder 
whether it could not obtain a larger share of a lucrative trade. 
In 1788, which is one of the landmarks in the history of Indian 
cotton, the Court of Directors called the earnest attention of the 
(lovernor-Ceneral to the necessity of generally encouraging and 
improving the cultivation of cotton in India. They requested 
him to take .steps, in conjunction with the Government of Bombay, 
to send them at once half a million pounds of the best Broach and 
Surat cotton and the same quantity every year. In 1790, the 
Government of Bombay e.stimated the total production for the 
Fresideiuiy at 33,712,000 lb., of which 26,636,000 lb. were exported. 
Die best quality, they said, was produced in Jamboo.ser, Ahmood, 
and throughout the Pergunna of Broach. At that time the Com- 
pany received the cotton loo.se and packed it themselves. This 
enhaiKod the price four or five rupees a Ichnndi but they calculated 
that the extra price was more than made up for by the prevention 
of fraud in packing and the avoidance of sandy or leafy parcels. 
In order still further to encourage the trade, the Court of Directors, 
at the end of 1790, authorized ships carrying convicts to Botany 
Bay t^) go to Bombay and to carry home cotton on private account 
'■ under the inspection and direction of the Company’s servants at 
that settlement, provided such cottons were sold at the Company's 
sale, subject to the usual expenses.” 422,207 lb. were sent to 
liondon as a result of these steps but the highest price fetched was 
lOjd. a pound which was not considered sufficient. A quantity of 
Surat cotton smuggled from O^tend did not in the phraseology of 
the day " turn to a more productive account.” The Court of 
Directors thereupon expressed the opinion that ‘'it is evident, 
therefore, notwithstanding the Battering allurements held out by 
British manufacturers, that the article will by no means answer.” 
For the next few years, very little Indian cotton was imported into 
England but in 1799, encouraged by an improvement in prices, the 
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Court instructed the Bombay Government to till u)» any spare 
tonnage with cotton. Price.s, however, again went .li*wn and the 
permission to load cotton was reminded unless other freight failed 
to'be forthcoming in which ease the onlers were that «!m})ty spare* 
should be used for cotton rather than that these* beeats sheuild !m* 
sent away dead-freighted. 

In 1810, the Company pinchascd a epiantity of ceetton fe»r ex|H»rt 
to China, whereupon two Bombay firms. Me.ssrs. Feerbes & 
a firm which is as vigorous now as it was a contiirv age», and .Messrs. 
Favatt & Co., protested that the Co\ernment pnrehastes hael raised 
the price of cotton to Rs. 175 per khtnuli e»n the Beembay green ii 
price which they considered ruinems. They liegge*d (}o\ernmeenf 
to withdraw its ceimpetition fora sea.son offering te» fe»rm a .seciet 
convention to supply at its actual e*ost. the epiantity e»f cotton 
required for the China trade during the year. 'I’he projsisal 
was warmly supported by two members of the Bombay Coiiiail, 
Messrs. Rickards and Leifhmere, but the Court of Directors .stoutly 
denied that they monopolised the market or tliat they had procured 
cotton below its proper value “ whii'h it was not in the intere.sts of 
the Company to do.” Tliey expressed the opinion that "'a more 
extraordinary proposal did not stand upon their records fhan this’ 
which they considered “ a .secret combination between buyers 
tt» narrow competition.” Messrs. Rickards and Duhmerc wore 
uccordi ngly removed from the Council of Bombay, bet us hope that 
a better fate awaits the members of the fiidian Cotton (’ommittee ! 

Dining these years, the fortunes of Indian »;otton varied with 
the exports of American cotton, as they have done in much more 
recent times. In 1809, in anticipation of deficient sujiplios from 
America, the Court authorized all jirivafe shijis to bring more cotton 
from India to London and, in comsequome. aljout 30 million jKiunds 
were shipped to England. Only U million pounds of it were useil 
by British manufacturers and 3| million pounds were exported to 
the Continent. Even at that early period, therefore, the greater 
part of the Indian exports of cotton to Europe went to the (.'ontinent . 
as they do to-day. The balance of 2o{ million pounds remained 
unsold in the Company's warehouses, and the Court complained 
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despondently of the adverse disposition manifested by British 
merchants in regard to it and, in the following year, that “it 
lemainod a ruinous and unproductive burthen both upon 
the C(»mpany and the private importers.” They ordered that 
no cotton should be shipped to England on their account in 
1812-13. 

In consequence of these unfortunate experiences, the Court 
of Directors seem to have decided that their energies in regard to 
fndian cotton would be better directed towards an improvement 
in its staple. iSome ex{)eriments with Bombon cotton had been 
made in the Bombay Presidency from 1797 when Dr. Anderson 
was employed in distributing cotton seed from Mauritius and Malta 
throughout the Peninsida. A fresh supply was secured from 
Mauritius in 1812 and distributed to the Collectors of Broach and 
Surat. At that time. Bourbon plants were flourishing wild in the 
hedgerows of the Island of Salsetto. I wonder how much cotton — 
wild or cultivated— -there is to be found on Salsctte nowadays. 
The first exi)eriment on a large scale was made at Kaira in 1815 by 
an Assistant Surgeon named Gilders but “ the slow growing perennial 
Bombon attaining full vigour only in eighteen months persisted in 
the dry soil.” X bale of eotton was, however, obtained from the 
exporiinont and consigned to London where it realized Is. 5d. a pound 
or 2d. a pound more than the best Surat at the time.- The next 
year, Mr. Gilders made a further experiment in the “ Eastern Zillah 
between Subermuthy and Myhee,” and obtained 44j maunds of lint 
from 27 bighas of land. The cotton was valued at 2/3d. per pound 
in Bombay but only fetched l/3d. in England against Sfd. to l/2|d. 
for Surats. 'flic expense of cultivating it was -so great that there 
was a loss of 28 per cent, on the transaction. However, the Bombay 
Government considered the results sufficiently encouraging to 
justify their authoriziug the Collector of the Eastern Zillah to oflter 
a ])rize of Bs. 200 to the person who produced the greatest quantity 
of cotton of approved quality by a given period in the years 
1819-20 from a given quantity of groimd, with smaller prizes of 
Rs. 150, 100, and 50. These pecuniary inducements, however, met 
with no success. 
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Beyond the importation of two metal gins from Charleston in 
1816, which were tried andre]iorted to 1 m^ unsnitahle. tioihiiig further 
seems to have happened till 1828. By that time the ilepemleixe 
of the British manufacturer on the American cntj* had Inuome so 
marked that the desirability of finding a second if not an alternative 
source of supply could not Imj overlooked. Lord Klhudiorough. the 
Chairman of the Indian Board, therefore suggested to the Court of 
Directors in 1828 “ the ex|)ediene.v of attempting, on a .small scale, 
the cultivation of all the finer sorts of foreign cotton in ditlerent 
and distant parts of India, under every difTerent eii(annstanc»*s of 
soil and climate, and of transmitting to England, cleaned in tlie 
American manner, samples of the cotbui so raised for comparison 
with the cottons of other countries.” The Court of Directors, 
therefore, resolved to establi.sh an o-Kperimoutal plantation at the 
cost of the State and directed the Bombay CJovenmuint to select 
about 200 acres for the pur]) 08 e to l)e placcul under competent 
superintendence. They also directed that e.v|)erimenls on a .small 
scale with the fine sorts of exotic cotton should Im made in various 
parts of the Presidency, particidarly in districts iMirdering on the 
sea coast. .i\s a practical means <»f encouraging the cultivati<»n of 
letter cotton, they gave an order for .'rOtt balesof the growing crop 
of Broach or Surat cotton, “to be gathered and prepared with the 
greatest attention.” They ahso sent out a good sii])])ly <»f fresh 
(Georgian Upland and New (Irloans se<Hl as well as two Whitneiv s 
sawgins. Acting on the.se instructions, the Ikmibay (lovernment es- 
'tablished the two first exj^eriniental farms in India. One in Broach 
was placed under the superintendeiice of Mr. hinnev whihst the 
experiments iji the Deccan, Khandesh, and Dharwar w ere pl.u ed in 
charge of Dr. Lush. Mr. Finney's only (pialificatioiis .s<fem to haw 
been that he had had experience on anindig‘i plantation in Iiongal, 
Dr. Lush had, at any rate, .some l^)tani(aal training as ho had l«on 
superintendent of the Botanical (iardens at DaiM)orie. Again.st 
The Court’s order for oOO bales, only .300 balesof suitable quality 
were secured. Part of this was ginned by the Southern Mahratt a 
foot-roller gin, part by the churka, and part by the sawgin. Tlut 
staple of the latter was reported to haA’e been cut to pieees in ginning, 
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imd it was valued at about yi. a pound less than that ginned by the 
churhi and from Id. to a penny a pound loss than that ginned by 
the foot-roller gin. Mr. Finney died shortly after his appointment 
and was su((;eedcd by a Mr. Martin who opened a farm of 3,000 bighas 
(»f land at Danda whioh produced al)out 74 bales of cotton in 1832, 
of which 18 bales were shipped to London where the injury done 
to the sta])le l)y the sawgin was again the subject of unfavourable 
(;oinmeiit. In 1831, the American cotton seed “failed from an 
insect which deposits its eggs in the pod before it has arrived at 
maturity, producing a worm whi(;h destroys the cotton,” the first 
record, I believe, in the history of Indian ciotton of the appearance 
of the l)ollworni, Egyptian, Pernambuco and Bourbon seed were 
also tried at Danda. It is unnecessary to give the details of the 
experimenls year by year. It is sufficient to say that when they 
were finally abandoned in 1836, the report oji them was that 
“ with the ex(;eption of the Pernambuco, the foreign seed generally 
failed or yielded j)roduco scarcely sujKuior as a merchantable article 
to the indigenous Broach or Surat cottons. The produce of the 
seed raised from the original foreign seeds was also marked by a 
gradual deterioration in quality in the growtli of each successive 
year.” Dr. Lush’s experiments in the Southern Mahratta Country 
met with no letter success. ITiis point is .specially worthy of 
mention, for I have frequently seen the introduction of Dharwar 
.American cotton into this coiuitry plaiiod to the credit of this 
gtMitleman. He started a farm at »Seegee Ilulleo in the Dharwar 
District but. it did not prosper. He reported that the soil appealed 
lost ada])tcd to the culture of the white-seeded perennial, the 
Pernambuco and the Egyptian cotton, which last promi sed to succeed 
far better than the others. The entire crop available for shipment to 
England in 1831 only amomited to four bales, two of white-seeded 
I'.erennial. or.e of Ameri(inn Upland, and one of New Orleans, and 
the value placed on them was from l\d, to 8jd. per pomid for 
“ Candlew'ioks and jewellers’ piuposes,” In 1835, undaimted by 
his failures, or as Mr. Cassels somewhat caustically observes, by his 
.successes which were even more expensive than the faihues, Dr. 
Lush proposed in 1835 to add about 1,000 acres to his Suggee Hullee 
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farm. The Bombay Government, however, tloolinci to ajrrtio. 
Writing at the end of this year. Dr. Lush reported rliaf. winrtlu; 
exception of the naturalized Periiarabuco and a late trial with tlie 
Kg.'idian seed, all foreign cottons of long staple had liecoine .short. 
Re added that the Amorioan sawgin had boon a failure. In \HM 
the Government of Bombay decided <»n the abolition of the experi- 
mental farm.s. Sir Roliert Grant, the Governor, recorded luso]»iuion 
that the exiteriment had Iwon tried sullicieutly and liad failed. Kor 
the next few years Government contented itself with ui'succes,sful 
efforts to improve the cJnirht. Nothing that had been done h.-ul 
so far made any impression on the ryots and Sir John Hi velt (‘arnac.. 
the GoABrnor of Bombay, pointed out that no eiic.ourageinent which 
had been extended could avail with them against, the one circ.iun- 
•stance that dirty cotton gave a better return than clean, an opinion 
which has been repeated at intervals ever since. 

In 1838, the state of affairs at home once again causftd atten- 
tion to bo turned to India. Urgent, memorials were submitt.ed to 
the Court of Direc.tors by the Chambers of (hmmerce of .Manclui.slm 
and Gla.sgow and the East fudia .Lssoc.iations (d Liverpool and 
Gla.sgow and were forwa.ided to the Governor-General with a 
de.spatch in which the memlwrs of the (,’ourt .sigjied them.selYes 
‘‘Your affectionate friends,” a form of signature which it is to be 
regretted has fallen out of use in official correspondein-e. It i.s 
certainly somewhat le.ss stilted thaji ‘"We have the honour to lx;, 
i^ir. Your most obedieixt servants.” 

The next stop, and a very ladd one, detormitied on by the ( Jourt ol 
Directors, was the engagement of Amoricaiu planters for tin) purpo.se 
of instru<d.ing the cultivators of India in the cultivation and pro]Mir 
method of cleaning cotton. Captain B.aylos of the Madras Army 
was deputed to engage exjterienced and comjwtent ttien fndia 
was then, I need hardly say, a much more unknown (anuitry in the 
United States than itis now, and, as was to Ijo oxjHtcted, ho had grout 
difficidty in securing suitable men. He finally reciruited twelve 
and got them safely to India itx Septemljor 1840. Hireo of them 
were allotted to Bombay, where they started work at Broach. In 
1841-42, about 360 bighas of land were sown with New Diloiuis 
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seed which “ vogetalod in a most luxuriant manner, growing strong 
and healthy, showing .abundance of blossoms, but no sooner had 
the first rains ccjised than it bec-amo blighted and stunted, fi'om 
which state it liad never afterwards recovered.” The planters 
expressed the opinion that the American cotton plant could not be 
cultivated .so as to yield a profitable return or equal the quality and 
quantity of the .same plant in America, They thought, however, 
that the qu.ality of tbe indigenous cotton might be improved. So 
little hope, however, had they of ultimate success and so discon- 
tejitiid were they with the term.s of their engagement that they 
resigned their appointments and returned to America, ITie aban- 
donment of the term was at first contemplated, but, in consequence 
of a memorial from the Bombay Chamber of ('ommerce, it was 
decided to continue the experiments, and another of the planters, 
a Mr. Hawley, was transferred from Madras to Bomb.ay, His 
efforts met with no bettor success than tho.se of lus predecessors. 
In 184:2-43, 47.'5 pounds or ll| pounds per acre was all the cotton 
gathered from 40 acres sown with New Orleans, Stm Island and 
Bourbon seed. A solitary bale of Br)urbon cotton was produced 
in 1844, Tl\e totsil expenditure in Broach up to the end of the 
.season 1843-44 was 1,21,462. Tlie known and estimated value 
of the cotton gi’own amounted to Kf;. .W.OOO only, leaving a lo.ss of 
Rs. 67,000 during fom years, exclirsive of (harges for machinery 
from England. In 1847, the experiments were transferred to the 
charge of Mr. Mercer, another of the Araericair planters, whose efforts 
in Dliarwar will be mentioned presently. He w^ent on leave shortly 
afterwards and in 1849 the Bombay Government resolved to abandon 
the experiments as useless. Tlieir only residt had been “ to.show that 
some kinds of exotics such as New Orleans and Bourbon yielded a 
small crop occtasionally when cultivated as garden plants with great 
care andexjrense and that by double the care and attention and more 
than double the expense of the native cultivation, a larger yield and 
Iwtter and cleaner quality might be obtained from the indigenous 
(*ottou than the ryots can produce, but not sufficiently so to repay the 
additional outlay : and, finally, that the native cotton when cleaned 
by the American sawgin was generally injiured in its staple.” 



ilARLY lllSTOUY OF COTTON IN BOMBAY 


101 


Tlie history of the fuiluro to establish exotics in Hmadi is < yj.ical 
of that of the experiments in most other districts, and I will la.t 
\veary you with details. Khandesh had the bcnelit nf tlie .sci viccs 
of two of the American planters. Mr. Bloniit who was transferred 
there from (Jorakhpur in the I'nitetl I’rovinces in 184.-5 .iml 
Mr. Simpson transferred from Madras shortly afterwards. 'I’he latter 
took over sole charge in 18H>. when .Mr. Hiount was moved to 
Dharwar. The history of the twelve planters would huin an inter- 
esting subject for a separate study if one had time to work it out. 
Mr. Simpson abandoned the idea of an e.vperiniental farm atfog(‘ther 
and entered into contracts with ryots for. the cidtivatioii of X<-\v 
Orleans cotton at the rate of Us. i5 per bigha. with remission of hmd 
lax. About this ])eriod. Mr. Kljthinstonc became t'ollec.t(»r ot 
Khandesh and took a lively interest in the e.xten.sion ot tin* 4;ulti- 
vation of American cotton, fjitrgely as a result of his exertions, 
the area under it went up t<» bighas in I Sol -02, but the < rf»p 

was a partial failure owing to the «'essalion of the rains in S(‘pti‘ml)er. 
and Mr. Elphinstonc was comjielled to admit that the. e.xjicrinients 
had not been successful. In 1854, the oflice of Supcuinfendenl ot 
Experiments in Khandesh was alH)Iishcd. In Surat, Ahnuslabad, 
Kaira, Alunednagar, Satara, Sholapur. Thana, attd Katnagiri in 
which district Mr. Elphinstonc again made extensiv<^ trials, there is 
the same melancholy retold of exfterimen.ts undertakt'ii and alian 
doned. fn Belgaum. fortiu’cs fluctuated to a greater e.xtenl. I>ut 
i W'ill not go into the matter as time isgettii'g on anti I wish to pass 
to the one bright spot, Dharwar, After Dr. Lush s failures, which, 
as I have said, later generations, with a jjervertetl historitad stjuse, 
have magnified into sutvess. ntilhing was dttne until 1842, wdieu 
Mr. A. N. tShaw, the Collector, tt) whom timre than anytme, cist; 
belongs the credit which attaches tt» the intrt»tluctit)n of Dharwar 
^\merican cotton, began to take an. active intiuest in the cultivation 
of exotics and grew some New Orleans seeil in live llubli luluka. 
Mr. Mercer, who has already been mentituied, and who had been 
transferred from the United ProN'inces to Bombay, reported most 
favoiuably on the results, though he said that the staple was not 
equal to that of the same description of cotton grown in America. 
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Til 1843, Mr. Mercer was apiiointed to superintend a series of exjieri- 
ments in the Dharwju- JTistrict and was given the assistance of 
Mr. Hawley, another of the planters, and of a Mr. Channing.. 
Land was selected in Koosighul in the Hubli Taluka, and seed 
was sujiydied by Dr. Wight from Coimbatore. In June 1843, 
Mr. Sliaw issued a (iircular setting forth the advantages of 
the exotic cotton, giving instructions as to how it should be 
(oiltivafed, and guaranteeing the cultivators against loss from 
bad seed. Five hundred and forty-five acres were sown with 
exotics that year, including 183 acres of the exiicrimental fann. 
Of th(i latter. SO acres were planted with New Orleans and <)3 
with liroach. 'niese two Varieties gave the largest yields. Five 
sawgins were* imported from Broach and Coimbatore and the whole 
of the farm produce was ginned by them. It was decided to confine 
further exjieriments to Broa(;h mul New Orleans. In 1844-45, 
lh(‘ cultivation of exotics was extended to 3,749 acres. A second 
small exjicriinentul farm was ojioned at Clarag and jilaced under 
the care of Mr. Hawley. Mr. Shaw left the district at the begimiing 
of that year. At the suggestion of the t.\)urt of Directors, the 
Bombay (lo\'ermnent empowered his successor, Mr. Uoldsmid, to 
purchast^ from oOO to 1,U0D bales of cleanly picked ajid carefully 
ginned New Orleans cottoji at a ju'ice “ so much above that of cotton, 
in the .statts iji which it is usually brought into the market as the 
ditTerenccs *)f real value will justify.” 'fhe Bombay Chamber of 
Commer<‘e re])orted on the New Orleans cotton as short and weak 
in .sta])le, aiul thought it Iwtter adapted for the China market than 
for export to England. The Goveriunent, however, shipped the 
whole produce of the ryots as well as that of the farm, about 280 
bales ill all, to Liverpool, where it fetched 3|</. a lb. against 4d. to (kl. 
for Siu-afs. At the beginning of 1846 it was decided to abolish the 
two e.\.jier‘unental farms, “as' being cidtivated precisely on the 
native system, they did not serve the purpose of model farms.” The 
only deviation which had been introduced was that cotton was 
planted for two years ruiming on the same land with indifferent 
success and it was considered that this prevented the planters from 
superintending the harvesting operations of the ryots. The planters 
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were allowed to contnuitwitli ryots for the eultiviitioiiDt Xew Orleans 
cotton under their own direction, 'rhey suicordin^ly contracted 
for alx)ut 83(5 acres at the rate of two rupees an acie in excess of 
"ItRi rent, the picking of the crops to lx^ at their e.x])^!^' and the 
produce to belong to (loveri'ment. The details of tliis arrangeniei i 
are, it will lie noticed, not cpiite as clear as they might lie. li 
1845-46, the oultivatiou of Now Orleans increased to 11. 176 acres. 
'I’he contract system was abandoned after this one mmsoji as there 
had lieeu sucli it rapid increase in the land under New Orleans, and 
Oovernment contented itself with a virtual pledge to pnrchasti tin- 
crop, if neces.sary. The total quaidity )mrchasi“d by Ooveri'inent 
amounted to 563 kliundis, A little of it was s<ild in lioiuliay in 
conjunction with <;otton from the other e.xpc'riuKMital farms in 
Belgaum and Khaiidesh at an average jaice of Hs. 211-S jier UhiikIi 
above that of iSurats, Kumptas, and (hanrawattees. In 1S46. the 
cultivation increased to 22,331 acres and the produce was. in great 


})art, bought by native merchants on their own account at Its. 1.7 
])er klmndi above the price of indigejunis cotton, lhat. \eai Mi. 
1 tawley resigned and Mr. Meri-er left Dhaiwar for Khajidi'.sli. lieing 
leplacod by Mr. Blount. The number of sawgins in the district had 
liv this time increased to 29. In 1848-49, the area iindci Amei ican 


cotton fell to 3,351 acres, (jtovernment ordered an cmpiiry which 
showed that the fall was largely due to the fact that the cultivatoi s 
had beeji comijelled, or regarded themselves as comjiulled, to culti 
vatc New Orleans and to the difliculties in getting iheii piodim 
ginned. More gins were provided in consequejico, .md tin ( oll< • toi 

was authorized to purchase the whole of the (lop- " ^ . * 

these measures, the cidtivatioji again increased to l.r,.373 aen .s ii 
1849-50, to 31,688 in 1850-51, and went on growing until it reac ux 
178,682 acres in 1861-62. Alxmt 1858, the reputation of 
American cotton fell, this being due accordijig to Dj . h»r jc.i a \\c 
known name in the history of Bc^mbay cotton to thc^ a( \i baati )n 
and mixture of New Orleans with indigenous cotton. 1 he ( i U reiif < 
in pri(;e between Kumpta and Dharwar, which in 1850 51 ia< xen 
from id. to lid., had fallen in 1859 to a farthing. 1>. look 

steps to prevent the careless hiowing of mixed AnieikKiU 
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iudigoaous seed and to seoure that the sawgins should be kept in 
good order. This resulted in a marked improvement in the quality 
of the cotton. ^ 

We will stop our lengthy smvey of the early history of Bombay 
(!otton at this point. With the American Civil War and the conse- 
quent appointment of Cotton Commissioners for Bombay and the 
Central Provinces, and subsequently one for Cotton and Commerce 
with the GoVermnent of India, a new era in the history of Indian 
cotton begins. Oixe fact I shoidd have mentioned Was the Cotton 
Adulteration Itegulation of 1829, whu'h provided penalties for the 
fraudulent mixing of good and bad desiiriptions of cotton, for the 
adulteration of cotton with stones, earth or salt water and for 
exiHJsing it at niglit to heavy dews. 'JTiis Act did not extend to 
Bombay itself but, on the representation of the Bombay Chamber 
of Commerce, a very similar Act was passed in 1851 for the 
islands of Bombay and Colaba. Neither of the Acts proved 
very clfective in practice in stopping damping anti adulteration, 
niamly betuiuse no machinery was ]'T‘ovidcd for enforcing their 
provisions. 

As 1 said at the outset, you may have wondered why I have? 
inJlicted all this history upon you. But 1 think you will now agree 
that it has been usefid in .showing you that jdmost ev'er}’’ pi. blem 
which the Indian (.'ottOn Committee is attempting to solve dates 
from the early years of the British connection with India. You 
will now Ik! able to realize some of the difhculties which confront 
the Committee. You will see that from the outset England tiurned 
to India as a source of supply of cotton but never succeeded in 
g»‘ttij)g what she wanted. Whether the Committee will succeed 
in solving the question whether better cotton can be grow'n in India 
remains to be seen. In conclusion, it will, I woidd suggest, be a 
usefid task for you to discuss amongst yourselves at future meetings 
of the Assentation, why it wms that the experiments with exotics in 
the various parts of the Presidency proved a faihue, except in the 
case of Dhaiwar, why it is that it is so diMcult to prevent damp- 
ing and adulteration, and the various other questions which arise 
out of the early history of cotton in Bombay. 






EXPLANATION OF PLATE XXllL 


1. Healthy insects on stick. 

2. Unhealthy „ „ 

3. Young lac insect x 40. 

4. A female 4 weeks old. X 35. 

5. „ 13 „ X 15 

6. Young lac insects emerging from a female ( ell. x 4 

7. Male cell, 13 weeks old. x J2. 

8. Wingless male, x 12. 

9. Winged male, X 40. 




THE PRESENT CONDITION OF LAC CULTIVATION 
IN THE PLAINS OF INDIA. 


BY 

C. S. MISIJA, H. A.. 

First AssUhtnt (o the Imperial liiih>mvi"jit>t. 


At a time wh«u every mind is busy with M Jieiues of (li-vcloi)- 
moiit, when every effort alike of e.Yperls .iikI iiidiistrialisis; j.s 
employed oJi doing somctUii'g to inijnove tlm general and econoniie 
ooiulition of the fworer classes, no exciisci should he i)e<‘ded lor 
calling attention to an industry which is as old esiahlished as it i.^ 
important. From time immomoiial if has l'orine<l the means ol 
livelihood of thousands, if not millioiis, of the j)oorer classes of India, 
especially the aborigines iuhabiling the outskirts of lori^stsand such 
other areas where the hosts of the lac insect abound. I'hat lac is a 
resinous secretion produced by an inse.c.t whicli sinks ih<f jiiiie <d 
plants and transforms it into resin whiiili surrounds, it cDinjiletely 
may not be known to some readers of this Journal. The secretion 
comes out of the epidermis of the insect which on e.xposure haidens 
into a deep red or orange-coloured substance, seini-lransparent ai»d 
hard, breaking with crystalline fracture. 'Ihe insect belongs to a 
group commonly known as scale insects, ft is found growing sponta- 
neously on a large number of trees [f/'d/ctm Ay. Push Aijrt. lies. 
Inst., (Revised edition), page 2j. At the time of emergcm e the young 
insect is one-twenty-fifth of an inch long. <le(*p red in colour, witli 
threepairsof logs, a pair of feelers, a. small Imn.t tube ami a pair of thin 
hairs at the end of the body (Plate XXIII, fig. '{). It is very sluggish 
in its movements and wanders about until it comes upon a suitable 
spot to fix itself, When once fi.xed it cannot lie removed. After 

( Wo ) 
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fixation it thrusts its Ijeak into the tissues of the stem and begins 
sucldiig the juice. The sap thus taken into the body is greatly 
transformed and is given out uniformly through pores all over the 
body in the form of resin, wliich after a few da^-s encases -it 
completely. If the young insect is a female it remains fixed once for 
all. If a male it emerges twice a year either as a winged or wingless 
little cieatiire (Plate XX!!.!, figs. 8, 9), which after fertilizing the 
female di(!s. After fertilizafion. the female develops fast. It takesin 
more sap, consequently exudes more resin and swells up (Plate XX Ilf, 
fig. (i). The lac-l:ea.ring branches are then cut oil and placed on trees 
having a suHicient number of succulent branches. When the young 
inseiits have .swarmed out, the old lac-bearing braniihes are removed, 
the resinous eiuirustation sesraped o.T with a kirife, ground in a 
mill, soaked in water and washed. The pure animal resin thus 
obtained is mixed with colojihony and orpiinent, cooked over a 
slow fire and drawn out into thin sheets - commercially known as 
shellac. 

Within the last decade the industry has passed through various 
vicissitudes. It has brought ruin to more than it has benefited, ami 
the pity is that up to the pie.sent time the causes which liave brought 
a bout such a state of a (lairs have not been well understood. No 
doubt, over-]>rodiiction and the consequent over-stocking of the 
('ontiiiental and the American markets have contributed to u large 
e.xtent to the lowering of the prices of the crude material from 
which shellac is manufactured ultimately. 'I’he prices touched 
their lowest, point a year after the breaking out of the present war 
and the manufacturers as well as the cidtivators in the interior of 
the lac-growing tracts began to think seriously of either giving up 
the cultivation and manufacture of shellac entirely or limiting their 
out-turns. In fact the prices for shellac had gone down so low — 
lls. 2‘2 a maund- — that it was hardly worth while cultivating the lac. 
The cultivator coidd hardly recoup the cost of cultivation and was 
keenly on the look-out for something else to grow. The prices for 
the (trude nraterial, conunercially known as sti(!k-lac, continued to 
fall till July 1915, when fi-esli uses w'ere foimd for shellac. Its export 
thou was limited ami it was docLrred a contraband of war. From 
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that date prices began to rise. Mauufac.turcrs reasod to iiiako 
forward transactions and the cultivators, knowing that the prices 
^woiild rise, hung on to their stocks. 

* There was in the phraseology of the Stock E.vchange *’ all-rouiul 
briskness.” The industry seemed to have taken a new lea.se of life. 
There were enquiries for more la<; all iimnd. The manufac.tuitu 
was willing to advance money on the .slrtuigtii of the futuns crop 
and the hitherto neglected cutltivalor was the centre of attention, 
and he too in order to make the most of the favourable time.s 
spared no jiains to collect every gi-amile of lac wherever it could be 
found. 

This state of affairs contimied loi some lime, wlien willi tin- 
steadying of ])rices of shellae, llie normal How of the crvnlis material 
again began. But in s})ite ot all tliis, tlie a ilual cultivation 
of lac has remained as neglected as before. 'I'he e.v})erience,s 
of 19(16 and 1907 were again repealed. There was a general 
scramble to colloid aij much material as coulii jiossil)!}’ be 
iditainod from trees large and small. Fresh and not well ihoiiglit.- 
out sclienies were launched , immediately and arc still being 
continued for extending the cultivation of lac in areas wheie 
no previous cultivation has been done and where the dim. die 
conditions which are an imiMirlant factor in the development 
and subsequent acclimatization ot the lac insect aio dei.iilodl.v 
unfavourable. 

This short note has been written to draw the attention of the 
people who have cither started the ciilliv'alion oi .tie conlem 
{dating doing .so in the future. (Ine remarkable thing in the stimulus 
afforded by the present abnormal ri.se in ju ices is that a large niimls-i 
<»f persons have already either actually started cultivation or are 
definitely thinking of starting it in liabilities where success is very 
doubtful, and that fewer attempts have lieen made in localities which 
at present practically meet three-fourths of the demand o t o 

world. 

Dining the past fourteen years I have been watching 
closely the trend of e^ents, and I think it is much better to 
concentrate utteution on improving the local motho s 
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cultivation and storage in localities where the industry has been in 
existence for centuries rather than to start cidtivation in localities 
where success is doubtful ajrd where the moral effect of the- 
failures is bound to act as a set-back to the budding industrialist. 

As has already been stated by me in a. note put before the 
Vresident of the Ti)clian Industrial Commission when he ^isited Pusa 
in November 191(5, India is the only country in the world which 
sup})ljes the market with shellac in its various manufactured forms, 
and in (!onsequence the usual efforts have been and are being made 
by other countries to (iapture this monopoly. For the last few 
years the .Japanese have been trying to grow lac in Formosa on 
Schkichem trijuga whi<!h alwnmds in (he -island and htsumb* 
brood -lac was despatched from Pjisa in crates especially made 
for the purpose. The plants were first potted in wooden boxes of 
special design to facilitate transport and, when thes(j were 
established, they were inoculated with kusumh brood -lac and 
smit down to (Jalcutta in charge of a fieldman two months ahead 
of the swarming of the young lac inseiits. The (Jermans tried to 
exi;eriment with lac cultivation at Amani in (.lerman East Africa. 
For this purpose Dr. Morstaadt took a small consigiuneirt of 
bcr'l' brood-lac when he visited this Institute nine years ago. Some 
ZizgpJinn jujulid hrood-liw, wixa also taken by Dr. L. H. (lough, 
Entonudogist, Department of Agriculture, Kgyjrt, when he visited 
Pusa in 1912 in connection with the introduction of Cotton 
Bollworms {Ear Ian fabia and Earias insulanu) parasites into Egypt. 
But so far nothiiig is known definitely as regards the success or 
otherwise of thestr experiments. It is therefore all the more 
necessary to put the industry on a sound basis by organizing the 
cailtivation on scientific lines and in coirsorrance with the present 
market rerpiirements, and to. eliminate such factors as introduce 
an element of uncertainty in.to the whole business. 

In years when the prices rise, as was the case from 1905 to 1907 
svnd again during 1915 and 1910, attempts are made to oust the 
natural product from the market with a synthetic material. But 
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I 


t Zhffjihiis jujnba* 



LAC CULTIVATION IN THF, PLAINS OF INDIA 


40f) 

the attempts prove abortive, a.s the constitiionts of tlie xvntlietie 
product either cannot be oblaired in biillc or the cost of mamifac- 
turing it leaves very little margin t>f profit to the inaimfiictiirer 
wherewith to push on its sale and to popularize it among the 
consumers of the natural pr»>duef. These ate some of tlie f.aetor ; 
which militate against the production of (lie synthetic product on a 
commercial scale. In the country itself tin* short-sighted m.inn- 
facturers, eager to take full advanttige of the Itmiporary ri.s<* in 
prices, adulterate the natural product. In fact, during years ol 
inflated prices, the proportion of the natural jiroduet - commer- 
eially known as si^cd-lac in the maimfaetured sam})les of shell.ic 
is so low that it reipiires great care and judgment to diseiiminatc 
the pure from the adulterated ])roduct. ft thendore l;elio\i>s 
every manufacturer of shellac to stop adulteration and concentrate 
on the manufacture of a standaid article which will he of such 
excellence as to effectually debar the synthetic product from 
I'ompeting. 

A few years ago we tried to find out the leasoii of the partiality 
shown by the consumers for shellac, which even in its standanl 
form is more or less adulterated with foreign ingredients such as 
colophony and orpiment. o\er wiod-lac which is a pine animal 
product and in which the impurities can he easily detected. AMth 
this object in view samples of stick-lai' produced at I’lisa were ground 
in a hand mill to a standard size of grain. These were then soaked 
iind washed with water- as per details given in liidhtm So. .'.s'. 
Agricultural Research Institute. Push, (Uevised editii'ti). i»age :*(». 
But liefore the last washing was given .Monoli vdrated Sodium 
Carbonate at the rate of 8 oz. to a maund (SI) Ih.) was ad<led. 'Hie 
alkali was mixed thoroughly with the hand in the churning vats 
and when the desired softness was fell water was adtled and strained 
through wire-gauze sieves of graded me.shes. I he washed material 
was aerated in the shade and was freipiently turned o\«r to dehydrate 
it oompletely. This was repeated daily until the resultant product 
was a beautiful pale brown in colour considerably superioi to 
the seed-lac obtained without the addition of the alkali. Flic 
treated samples wore sent to Me.ssrs. Parsons & Keith, Lofwlon, 
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and their report on the samples sent is quoted below in 
extemo :■ - 

Remarks 

Kummb Untieated ... per cwt. Good quality, only a limited sale. 

(Srhleichera 24-11-3 a nid. 

hijwju) (8*2 lb.) 

Treated ... 8.«. per cwt. Very Hne, bold clean soed-lac. Wo have 

— 11.H. 46-10 9 a iiid. not Hcen any as ^ood as this before 

(82 lb.) liere. There would be a prood ready 

* sale if the pi ice could compete with 
tine orange .4hellao and Karachi soed-lac. 
In Karachi theie is a fairly large busi- 
ness done, but this quality would be 
pieferred by biiyeis. 

Pataa {liutea Untreated . .‘Ifls. per cwt. Small stick-lac, not very .saleable. 

fromlosa) - Ka. 19-3-(i per ind. 

Treated ... 75 .m. per cwt. Good quality, pale seed-lac, rather small. 

=:Hs. 41-2-11 per The .same remarks apply to this, 
md. 

“ BoCore spcaldng with absolute certainty, we shall have to 
lest the samples marked ‘treated* to see that they are saleable, 
but judged by their a])pearan< e buyers seem to l;e taken with the 
treated samples, especially the Kusumb. This (dass of lac has only 
been sliipped hero in small quantities so far from Mirzapore, and 
it (Xicasionally fetches a high price for spo(iial pijrposes. To be 
sold in largo quantities it would ha\e to compete with shellac! and 
tlio price would vary with the price of shellac. 

“ We believe the treated would meet with a ready market aud 
would fetch, roughly speaking, doidde the price of the untreated. 
Based on the present price of shellac, we think yon could safely 
reckon to sell the Kusumb treated in quantity at 85s. per cwt., and 
the Palas treated at 75s. per cwt. We should recommend :i trial 
shipment (tf 20 to 25 bags of each quality.” 

From further ti’ials made at Pusa it was found that if a larger 
quantity of Monohydrated Sodium Carbonate than that stated 
alx)ve was added or if the alkali was allowed to remain in contact 
with the animal resin for more than 5 to 10 minutes, the natural 
wax sim'omidiug the grain of lac was washed away and the resultant 
product was rather rough and crisp to the feel. From figures 
obtained tlirough the ccurtcsy ol Messrs. Moran Co., Brokers, 
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Calcutta, 

the total 

quautity of shellac 

exported 

bom i\ 

llr 

(lit 

during the past twelve years, 1905— 

15)16, 

was : 





Cases 

Weight in inniintls 
(80 lb.) 

Price per nid. 

Tot .51 


1 

1 



Us. 

\. 

l\ ' 

IN. 

A . 

!• 

191)5 

1.57,6.36 

339,810 

S7 

0 

0 

32.2r>4 OSO 

II 

(1 


156.502 

391,265 

n)7 

0 

0 

11. HU. 28.1 

0 

(1 

1907 ! 

206.789 

616.972 

102 

e 

0 1 

62.731.144 

tl 

(1 

1908 

222,112 

555,280 

."»7 

s 

0 

■U.OlN.Oiio 

(1 

(1 

1909 

322!oo6 

806.015 

.37 

s 

• I 

;{0,IS8.062 

s 

I) 

1910 

289,996 

724,990 

10 

8 

0 

29.362.09.') 

0 

0 

1911 

235,339 

588,347 

37 

0 

0 

21,768.839 

0 

II 

1912 

264,141 

(i.35.3.V2 

34 

0 

0 

21,919.011 

0 

0 

1913 

191,993 

179,982 

46 

0 

0 

nj.062.8l2 

0 

II 

1914 

231.831 

. 579.627 

31 

8 

o 

•20.r)76.6:>8 

8 

0 

19irj 

243, .502 

6 18,75.5 

31 

0 

II 

20.697.670 

0 

0 

1916 

236.681 

591,702 


l» 

0 

32..‘i 13.610 

(I 

0 



6.817.117 




3.">7,W)7,.").30 

II 

0 


Tlxus on mi avornge over fiva and a lialf lalclis of nianials of 
shellac worth about three erorosof rupees have been sent out yearly 
from the port of (Vilciitta alone. Had similar figures 1 eon ol^taiii- 
able for the ports of l3ombay and Karachi it would hiwo I.ee)) fouiul 
that over seven lakhs of maunds of shellac, worth ov(»r four ( rorc^s 
of rupees, must have been exported Irom the country annually. 
Had this quantity l.een treated as already th^scriled above, there 
would have been a not saving of thirty to thirty-lixe laklisof ru|:ecs. 
besides yielding a large quantity of lac-dxe wliicli niiglit have lc(*n 
standardized to a paste to facilitate transport a ml to yii Id a coloining 
matter which, with proper mordaids. might ha\'<‘ |)roduc<Ml from light 
to fast colours. 

At the present time when the prices of slidlac are oscillating 
to such an extent, with a general tendenc'.y to rise*, as will bf? .“een 
from the weekly quotations takeji from Messrs. Moran <S: ( o. s 
weekly shellac reports,* it would be worth wliile .•‘endiiig trial 


9th January, 191S 
16th 

23rd „ 

30th 

6th February ,, 
13th 
20th 
27th 

6th March ,, 
13th 
20th 



T. N. 

.Super 6 DC 

9-2 

120 

91 92 

120 

92 9-2/8 

1-20 

93-96 

12n 

939t) 

1‘20 

93fi0 

120 

97-98 

12.5 

97-99 

125 

67 99 

12.7 

99-101 

125 

lOU-102 

125 
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shipments of seod-lao treated as noted above. In the beginning 
the new })rand may l;e oxjiected to meet with some opposition, 
as trade prejudices, however peculiarly tliey might have become 
grafted in practice*, die hard ; but if the quality of the new 
brand be maintained at a unitorm standard, it is expected that 
the consumers would gradually take to it and would give up 
tlie use of the shellac in its present adulterated forms. This 
change would do away with the net^essity of storing stick-lac in 
bulk and thus allowing it to get “ blocky ” or “ coagulated.” And 
this is not a .small item as every manufacturer would testify from 
his bitter personal experience as to the cost of storing the stick-lac 
in bulk and preventing it from getting spoiled by insects which feed 
exclu.sively on. the .stored material irrespective of those which .spoil 
the produce on the trees. No doubt, with a little attention to 
details, this I0.SS can be prevented e.a,sily by clearing the godowns 
anmially and fumigating them either with carl)on bisulphide 
(vide BuVetitiNo.^fi, Agricultural Resenrelt Jmtitute, Piisa, Appen- 
dix 0) or with flowers of sulphur at the rate of 4 lb. per 1,000 eft. 
of .space. Before fiimigatirg, the godowns should bo cleaned 
thoroughly and no stray lumps of worm-eaten blocky-lac should 
1,0 allowed to lie a])out the interior. All old biurows, pits in 
the floor, and crevices in the walls should be plastered over 
and the doors and the windows made airtight as far as possi ble. 
The weighed quantity of sulphur should then be placed in the 
rooms in earthen pans containing wrater to catch the overflow and 
the mass ignited. Doors and windows should then be closed and 
allowed to remain so for 24 hours, when they may be opened to 
let in fresh air. 

In order that a sufii(!icnt quantity of stick-lac should be readily 
available in the market, it will, las necessary to improve the methods 
of cidtivation practised in the different parts of the country. Prior 
to 1908 when lac-dye was a marketable item of considerable impor- 
tance it paid the cultivator as well as the manufactiurer to pay for 
.stick-lac which was rich in colouring matter. But now vdth the 
introduction and exteitsive use of aniline and other dyes, lac-dye 
has stmk into insignificance and is not of much commercial 
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importance. With this change in the market the r,iltivai..r has n..t 
kept himself in touch. Re still follows the ,.hl anti.,iiai.al svsfin 
i.f removing lac before swarming has taken place. This. it 

does not directly benefit him now. i.s at the iM.ttoin of the short aj-e 
in the supply of the crude material, and in spite. r)f the im.lili.-. j-rowd: 
of the lac insect it has not been able to Itold its own agaiitst. tin* 
increase of para.sites, predators, and other factor.s whirl) rcstiir.t. 
its growth. It is therefore but proper that steps should he taken 
to remedy these defects and to bring home to the. cultivator that 
it no longer pays either him or the mi)nufactiii«‘r to colled l.ac 
rich in colouring matter. Thi.s can he avoided easily l)v removii>g 
all the lac from the trees a fortnight lefoie the swarming talo's 
])la<-e and putting it on trees already prnn.ed for the purpoi-e. 
'file /icr and the jwlas* .stand ])runing W(dl and with judicious 
and .‘reasonable pruning their life and vitality could l;e incrinii-ed 
considerably — the primings may he utilized either for iliarcoal 
making or for fencing cattle enclosures. Our e.vperie.me for 
the past fourteen years shows that the produce from pruned trees 
is richer in resinous contents than that obtained from impnme<l 
trees and that the .succe.ssive broods roai<nl on jaiined frees 
are not so liable to disea.'-e as is ollierwi.'-e the ca.-e. The 
])resent i.s a very opportune time to bring alioiif these changes in 
the methods of cultivation, as with the high prices pn‘V;iili)>g for 
shellac and in proportion for .sti<k-lac lor the Iasi three y.nirs ihe 
cultivator has been able to recoup the los-^es snsf .lined prior to l!>l.> 
and can well afford to .s|)end a fair portion of his piolits in 
renovating the trees either by pruning them or by m.ddng fresh plan- 
tations divided into blocks for the yearly and .systemal ii; production 
of lac. Besides this, he .should also see that only healthy brood-lac. 
is brought and put on the trees. This he can do easily by consulting 
the Plates XIII and XIV, in Bulletin \o. ."-v. Affricnlfnral Renearch 
Instituie, Pusa (English and Hindi editions). He should also avoid 
bringing or purchasing brood-lac from hic.alities where para, sites ati<l 
predators are present in large numljers and thereby running the ri.sk 
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of introducing them into new localities. Once these are established 
it is not only difficult but also ojqiensive to eradicate them effectually. 
He should also arrange for occasional exchanges. Brood-lac fronj 
hilly tracts is more vigorous than that grown in the plains from year 
to year-. While purchasing he should also see that the brood-lac 
which he wishes to put on his trees is obtained from a locality or 
localities where the climatic conditions are as similar as possible to 
those obtaining in his place. Itis no good obtaining brood-lac from 
the Iwrders of Nepal and experimenting with it at Allahabad or 
Gwalior. Such trials are bound to end in failure, and should as far 
as possible bo avoided. Further, it is much better to use palas 
brood-lac on palas, her on her, kmumh on kusunih, and brood-lac 
from Ficus species on Ficus species. Though himtnb brood-lac is 
the hardest of all, yet from further observations it has been found 
that it is from business considerations safer to abide by the 
amended note given above. 

At present the distribution of lac cultivation in India is practi- 
(ially as shown in the map. In Sind the lac insect flourishes 
l) 03 t on the halnd (Acacia arahica), and over three-fourths of the 
quantity collected and exported from Karachi is obtained from 
this source. Palas lac is mostly obtained in parts of the United 
Provinces, Bihar and Orissa including Mombhanj, Central India, 
Rewah, Nagode, and Maihar, the northern and the south-eastern 
parts of the Central Provinces, some parts of Bengal and 
Bombay — Panch Mahals, Ali Rajpur and Deogad. Her lac 
grows spontaneously in the Punjab and is cultivated at 
Rungpur, Mursbidabad and Dumkah in Bengal, and Manbhum 
in Bihar and Orissa. Kusunih lac is obtained in bulk from 
the Chota Nngpmr Plateau and the Chhattisgaih Division in 
the Central Provinces, though it is more or less collected 
in almost all the lac-producing tracts in India. Large quantities of 
lac on Ficus species are obtained from Assam, where it is also grown 
in the Garo and the Khasi Hills on mirimah — a variety of tur 
(Cajanus itulicus). 

Witlx such diversity in the foodplants of the lac insect, much 
difficulty has been experienced in the past in obtaining healthy 
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brood-lac at. proper times for starting cultivations or making trials 
as regards the suitability or otherwi.sc of the lac inst'ct in now 
localities. The cultivators have hitherto neglecte<l this source of 
income. The prices for the brood -lac and the subsequent transport 
charges have been so exorbitant in the past that it li.is not paid at 
all to start cultivation in iiow localities, ff. liowt vor, suitable 
distributing centres arc established in favoural)le localilie.s. new 
areas— hitherto of no economic ua«‘ to tlioir owners will I w tapped 
yielding large and fairly constant (juaiifities of st.ieU-Iae wliieh will 
have the effect of steadying the prices of shellac it other bettors 
remain normal. By the establi.shment of such nurseries vast areas 
overrun with palm, especially in the United IVovinces. Cenlial 
India, the Central Provinces, and Bihar and Orissa, will Ixe-oim- 
productive and will Ixtnefit directly the rural population o! sucii 
areas. For the present the o.slabli.shment of a dozen unrs.Ties 
distributed as follows would be ample 

, 2 iim-HorioM. For tho supply of hahm Wrood lar. 


Sind 

Central India 
Bombay 

C. P. and Berar 
llibar and Orihsa 
United Provinces 
Bengal 


1 nursery. 


For tho supply oi imfus an*! kmtiaith 
hrooti lac. 


I nursery. For fw,/' brooddiic. 


By some such arraugomeut the dillioiUtie.s of transport, would 
be considerably lessoned, and the grower.s would l.av. the assuraiwe 
of obtaining healthy brood-lac at the proixu time end at reasonable 


prices. 



RECENT INVESTIGATIONS ON SOIL-AERATION. 


TART I. AHTTI 8PECIAL REFERENCE TO AGRICULTURE, 

BY 

ALBKHT froWAllJ), C.I.E., M.A., A.R.f'.S., F.L.S., 

Imjwridl Economic Botanist. 

I. Introductig., . 

Trr growing of a. crop is an exercise in applied physiology. 
This operation, as is well know'ii, is only possible through the siimil- 
tancous op.eration of a. number of soil factors— water, mineral salts, 
temperature and oxygen. What is not always fully realized is that 
if any oiie of the factors concerned, for example, the supply of 
combined nitrogen, is in defect, growth is checked and stops altogether 
when this substance is no longer available. Nitrogen is then said to 
be a limiting factor in growth. On the addition of a further supply 
of this substance, growth at once rc-commences and proceeds till 
the crop is ripe unless some other factor becomes deficient. A 
crop, limited in growth by a deficiency in the supply of any parti- 
cular factor, is not influenced by the increase of other factors. Thus 
a shortage of combined nitrogen is not made up for by the appli- 
cation of ])hospliates or potash or by increased irrigation. Just as 
the strength of a chain is limited by that of its weakest link, so the 
growth of a crop depends on the factor in greatest defect.^ The 
chief object in soil-management is the removal, in advance, of any 
possible limiting factor which may operate adversely. 

The aeration of the soil is a factor in growth which has been 
greatly neglected in the past. The three substances involved — 
o.xygen, nitrogen, and e4xrbon, dioxide — are gases which are invisible 
and are not on the market in the form of artificial manures like 
nitrate of soda or superphosphate of lime. Only very indirectly has 
soil-aeration been recognized in the European literature on agriculture 

* A ledturo iloUvorcd to tho Imlian Science CongroHS on t)lh Januaiy 1918. 

' In the case of the temporaturo factor, growth is also limited when the optimum is 
exceeded. 


( 416 ) 
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ill the importiince attached (o a proper soil t(;xture. Soil text lire 
is really important because of its iiiHuonee on soil-aeration. In 
this lecture it is proposed to refer to .-onie of the reeeni w.n h on soil- 
acrationand to indicate the direction in which further invest i^at ion 
is needed particularly in the irrigated tracts of India. 

II. Aer.'VTIo.n .vNi) THE Auor.vr or (Jaowrii. 

If growth is inliueneed by the aeration of the soil, the 
of this factor should be apparent in any series ol cull arcs wheri' 
all the conditions are uniform ex(;ej)t the ventilation of the roots. 
A number of investigations have recently been carried ouf on this 
point from which the following e.'canipli's arc talceii. 

1. The effect of iucrensed aeration on the mol <lereloinn-nf of 
harUoj. This matter is dealt with in one ol Mr. Hall's pa[icrs in tin* 
Pliiloxophicdl TransaetionH (B, vol. •204, l!)i:{). One »‘.vain[»lc 

taken from this paper will suHice. 



Fig. 1. Growth of barloy in wlutions aeraUd once a day (lofi) and aerated continuouely (right). 

On the screen are repre.'-ented two water cultures of Imi I< v 
(F ig. 1). The bottle on the left was aerated once a day, that on 
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the right was aerated continuously. It is clear that both root 
development and growth depend on the amount of aeration. 

2. Tfie ejfect of soil texture on growth. The results published 
by Mr. Hunter in Vol, IV of the Proceedings of the Philosophical 
Society of the University of Durham show the nuirked effect of soil 
texture on growth. Various kinds of soil were used and the plants 
sele(!ted were sunflower, peas, wheat, and cress. Five degrees of 
soil texture were adopted as follows : — 

1. Soil in small lumps, loose. 

2. Soil fine, loose. 

•1- „ „ firm below, with a loose surface. 

4. „ „ firm. 

5. „ hard. 
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The results obtained are shown on tlie two /ollowins •‘'h(h*.s 
(Pigs. 2 and 3). 

The &-st (Fig. 2) show.s the effect of soiJ texture on the i-rowlli 
of cress and wheat. Where the soil was hard , tlu* cres.s ,seed.s <! id not 
germinate. In the case of wheat, the effect of the textnn* on root 
development is very clear. The closer the |)ii eking, tin* poorer the 
growth. The corresponding results with pttas are shown on the next 
slide (Fig- 3). 



PISUM SATIVUM- 

Fi*. 3 . The effect of soil texturelon the growth of peas. 

Here the best growth was obtained where the soil was fine and 
loosely packed. Mr. Hunter next measured the effect of sod texture, 
on the resistance to an artificial air current. It was found that 
the resistance of columns of soil wfis in accordance witi 
their textures. The results are to lie seen m the table on 
the screen (Table I). 
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Table I. 

Soil texture and air niooentent. 


! 

1 

Description of soil 

Height in cm. 

Uesisiance 

offered 

1. Small lumps, loose 

12. Fine, loose 

Fine, Hriii below with loose 8111 ‘faco ... 

4. Fine, firm throughout 

5. Fine, hard throughout 

ft 

1 

1 unit 

2 units 

17 .. 

42 

310 „ 


3. The effect of (Mituj potsherds or sand to the Pasa soil.*^ 
Till* .soil tit Push is a calcareous silt which readily forms a surface 
crust and often loses its texture altogether after long continued 
heavy rain. The addition of one inch of potsherds to the heavy 
soils of the liotiinical area increases the yield considerably. Some 
of the results obtained are given in Table II. 

Table II. 

The effect of dilating Pusa soil with iwtsherds or sand. 

I . Wheat, oats, and tobticco. 


Trop 

Yield per acre 
of f'ontrol 

Yield per acre 
with one inch of 

Increase per 

rercontage 

plot 

potsherds 

acre 

increase 

• 

ni. s. 

m. s. 

in. N. 


Oats 

24 17 

28 36 

4 19 

IS 

Wheat 

10 18 

19 30 

3 12 

2(1 

Tobacco 

21 0 

23 3 

2 3 

10 



2. Indigo. 




Kind of soil 

No. of plants 

Average length 

Percentage 


measured 

in cm. 

increase 

Soil only 

33 

367 

0 

50% Soil -1 50"i, sand ... ,... 

36 

51*6 

40 

?K)'!o Soil -i lO'X, potsherds 

33 

48-3 

SI 

70"o Soil ]- 30% potsherds 

35 

509 

38 


'I’hese exsunples, selected from many others, are sufficient to 
illustrate the main fact that soil-aeration is one of the factors on 
which the growth of plants depends. 


^ Howard, A. Bulletin 61, Res. Insl., Rus.t, 1910. 
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The structure of the soil. 

To follow the subject further, it is iiecessurv td riiiisider tin* 
•structure of the soil and the relation «)f this structure to the root 
system of the plant. The soil consists <*{ particles with inter'. <*ninf' 
spaces between them known collectively as the. ])or<' space. K(n' 
every soil, the proportion of the volume of this pore space tt* the 
total volume of the soil varies with the closeness of packiiifr. When 
the soil texture is good, the pore space is large. .M'ter heavy rains 
and when waterlogged, tine silt-like .soils run together into a con- 
dition of close packing when the pore spaci* is consideralilv rediicetl. 
Thus the volume, of the pore space varies according to circ.iim.>.tance.>.'. 
The pore space is taken np by two things water and air. The 
water occurs in thin filtus round the s(»il particles, whil * the soil air 
tills up the rest of the pore, space. The. next slidi* (Kig. 4) rejiresents 
the .structure of the soil, in relation tr) the root -hairs of a crop. 



The .solid noil paiticlca ai o 


liaes. From the piliferous layer of the root two loot haii » 


(After HacliH.) 


In the water films round the particles there is intense biological 
activity. New root-hairs are con-tantly being produced by the 
plant, which, for a time, absorb water and dissolved nutterials and 
then die. Various soil bacteria are occupied in the decompo.sitioii 


^ Oxyffen,. 
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of organic matter. Both these activities involve the process of 
respiration. The working protoplasm in each case uses up oxygen, 
and carbon dioxide is produced as a by-product. The soil atmo- 
sphere is therefore constantly being called upon to supply oxygen 
for respiration and receives fresh supplies of carbon dioxide. 
Efficient ventilation is clearly essential if the air in the pore spaces 
is to 1)C kept fresh. (Supplies of oxygen must pass into the soil 



Oi pereer^ 
folia tot? 6 


Fiy;. 5. Curves showioK percentages of GOa and of Og in soil air in Broadbalk dunged plot. 

from the atmosphere and at the same time the excess carbon dioxide 
in the pore spaces must diffuse out in the reverse direction. The 
pore spaces are the living rooms of a vast underground city the 
inhabitants of which require fresh air. 

It. is only very recently that investigators have begun the 
systematic study of the soil atmosphere in relation to the biological 
activities proceeding in the soil. Important and interesting results 
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iire being obtained at Debra Dun l)y Messrs. Hole .nid I'uran 
and at Rothamsted by Dr. Russell and his e„lloague,s .some "of 
which have been published, bi general. Dr. Rus.sell ;.u,l .M,-. 
Appleyardi find that the oxygen and carbon dioxide eiu ves are 
reciprocal— the oxygen falls as the carbon <lioxide rises The 
agreement is sufficiently close to justify the assumption that the 
oxygen is mainly used up in producing carbon dioxi<le. One oi 
these curves is shown in the next slide (Pig. 

These investigations also throw considei;il)h‘ light, on the com- 
position of the gases dissolved in the wat(>r lilms. Theses (amlain 
very little oxygen but a great de.al of carbon dio.xide a.s will be 
evident from the figures in the next slide (Table III) 


Taiile 111. 

Composition of gas hcUl absorbed bg soil. Perce Hinge bg voliinie. 


'ou i, f ; 

(jrni. nioihttiro | 


A pproxiiiKito 
voliirnu of 

KMIIOWil ill 
Hinrcs.sii a t'V 
tniotionN 


Pasture soil 

.Soil covorod with vegetation 
( Broadbalk wilderness) 

Hich garden soil 


Arable soil Broad balk dunged i 
plot. 

Broadbalk unmanured 

i 


35-2 


4fHi 


IBS 


•ill 


extracted l.itrr 
21 


497 


IB 


Ut 

2nd 

3ril 

Nt 

2 iid 
:Ux] 
Ist 
2nd 
3id 
I Ith 
\ Tith 
Ut 
2nd 
3rd 

1st 

2nd 


( 

:k) 
22 
Till . 

30 

15 

:to 1 

30 

13 

:¥} 

30 

;io i 

30 

ir. 

:io r 


r«'rr*ont,’iKn rom 
poiiit ion i>f gaN 


CO 

O 

1 ^ 

.Vj (1 

: D-7 

I7'3 

HI'S 

0 2 

l.'io 

!M»I 

0*2 

0-7 

19 3 . 

5-5 

7.5-2 

.37 0 

2-b 

to 1 

OS 7 

0-2 

1-1 

SO -5 

0-2 

10 3 

09-3 

0 0 

0-7 

01 4 

00 

5-6 

OBS 

0*0 

3 1 

02*3 

0-0 

7*0 

IDS 

4 1 

81-S 

r>7 9 

1-M 

10 3 

OS-4 

O'O 

1-B 

B3 

151 

7S B 

10-2 

97 

50-1 


The essential point is that the water lilms are exceedingly poor 
in oxygen but very rich in carbon dioxide. A.s they are the seat of 
an intense biological activity for which o.xvgen is essential, it is 
clear that the consumption of o.xvgen in the film is equal to the 
rate at which it is renewed. The details relating to the gaseous 
exchanges between the pore sjiaccs and the water films need much 
more investigation and a further contribution has lieen promised 


^ Rua-scll, K. J., iiud AppU y.ipl, A f'/ur of Agr , Vii, p. 1, 1013. 
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by Dr. llvi»sell. On pliysicjsil grounds, we should expect that the 
water films would derive their supplies of fresh oxygen from the air 
in the pore spaces. The Rothamsted experiments, however, have 
drawn attention to another source, namely, the oxygen dissolved in 
the rain water^. Rain was found in most cases to be a saturated 
solution of oxygen whicli stimulated markedly the biological acti- 
vities in the soil. The etfect of showers of rain was found to be 
great(‘r than that produced by water alone and could be explained 
by the influence of the dissolved oxygen in replenishing the supply 
ot this substance in the water films. That rain benefits crops has 
loiig been known and practical men have always felt that something 
more than a moisture effect is concerned. We realize now that 
rainfall supplies not only water but also oxygeii in the most effective 
form. In future, we must think of the Indian monsoon not as the 
distribution of so much rainfall over certain areas but rather of so 
much water rich in dissolved oxygen. 

It will now be clear that one of the essentials for the growth 
of plants is the maintenance of the o.xygen supply of the pore spaces 
and of the water films round the soil particles. The soil must be 
kept ventilated or the denizens of our underground city will languish 
for want of aii-. Let us study the ventilation of our underground 
city in connection with flood irrigation as practised by the cultivators 
all over Northern India. The soil is alluvial in nature. Its texture 
deteriorates if it is flooded with water. As it dries under the hot 
sun, the surface bakes into a crust largely impermeable to air. 
'I’hat the crust is impermeable can be seen by immersing in water a 
])ortion of the hardened surface soil after irrigation. The air escapes 
sideways not through the surface skin. Each successive irrigation 
destroys the soil texture still more and the surface crust becomes 
more aiwl more impermeable to air. The effect of irrigation on 
alluvial soil therelore interferes with its ventilation. The process 
removes one limiting factor, the want ot water, but it introduces 
another, namely, the need of aeration. That this is so will lie clear 
from Table IV' which contains the result of a recent experiment at 
tiuetta. 


* KichuiU-, K. H. Jour, of 4<jr. He.. VXIl, p. 331, 1U17. 
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Taule [V. 

The iHlrodnetion of a ueir liinitiufi firfor after Irriiiatani. 


Niiraber of waterings 


One 

Three 


I 

Area in ! Total weiglit 
nerps of prudut'O 


Ih. 

2fir» 


Tola! yield cf 
weight of grain per 
aoip 


'n* 111. <*. 

•Vi (; \:\ -j 

■J"» I.*! M 'S.\ 


Ppn'pht.igi' 

reiliK'tiuii 


0 

-Ti 


Here tlio last two irriprations mliicoil ili.> \ idd (liroimli (lit* 
introduction of iinollicr liniitin;! lactor lln* pfi-tl tif snil-acratioi!. 
Clearly if wo could work out a |ira( ticiiliIo l•(‘nl|lr<lMliM‘ li.'iwcoo tin* 
needs of the soil for water and lor air ni'der ii ripatiMl ((n'diiiKiis. 
an immediate advamte in ajiriciilliiie wtadtl result. Tliis lias 
recently been accomplished at the (Quetta lv\|)(>riiMeiit Slat ion. I 
jn’opose to indicate briefly the inani'.er in wliieh it was iloiie. The 
(Quetta valley is typicwil of the upland valleys of Bahiehistaii. The 
soil resembles that of the plains of India and the eharaelerist ie 
of the (dimate is the dryness ol flu* air iind the anioiinl id air move- 
ment. It is a dry, windy place. Irrigated erop> therefoie reipiire 
an enormous quantity ol water. Iiri^rated wheat is often watered 
six times and the crop shows all (he sym|»(onis ol poor soil-aeration 
excessive liability to rust attacks, slown<*ss in ripeninjt.and shrivelled 
grain of poor quality. The irrigated wheat dries up lather th.in 
ripens and the bright straw and shining ehafl whii h are so ehaiai ter- 
istic of this crop are not <h“velojH‘d in the (,tue(ta \alley. It was 
obvious that enormous quantities <d valuable iirigation water were 
being thrown away to no purpose on (he wheat crop. method 
of growing the c.rop on a single irrigation was worked out whi<’h is 
now being taken up by the, cultivators. The method consists in 
making full use of the prelimiiiary irrigation belon* sowing and the 
breaking up of rain crusts afterwards. 1 he details of the method 
are to be found in the bulletins^ issued by the (jim^tta Kxis'riment 
Station. Under the new method, the yields are often higher with 
one irrigation than with si.x or se\en. Harvest is alMuit a month 

‘ H.,wanl. A., and HQW.-.rd. 0. L. C 4 „ml 7. fnni ,ss,o.,„. 

QueWi. 191o and 1917. 
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earlier and the wheat ripens normally and develops the characteristic 
colour of the chaff and straw. 

As the wheat crop on the Canal Colonies of the Punjab also 
exhibits definite signs of want of soil-aeration during the ripening 
period, I ventured to predict that at least one-third of the irrigation 
water now used on this crop is wasted. The matter was put to the 
test of experiment during the wheat season of 1916-17. The Punjab 
results are given in Table V.^ 

Table V. 


Re.^uUit of imter-anvinff experitmnis on whmt {Piim 12), otGungapur, 
flaripur, and Sargodha in 1916-17. 


Station ; 

No. of irriga- 
tions including 
the prelimi- 
nary watering 

YIRLD PEK AL'llE 

Average vibld 

ACRE 

PER 

Grain 

Hhma 


Giain 

Jihusa 

Gnnpapiir ... 

Haripiir 

SarKodha ... 

One 

1 ni. 

12 

1 ^ 

i ^ 

H. 

19} 

31 

T2.V 

m. 

20 

19 

25 

10 

U 

271 

1 

in. a. 

9 34 

in. 

21 

s. 

17 

Oungapur ... 

Uaripiir ... 

Saiffodha ... 

Two 

i 1« 

1 15 

i 

0 

21 

12.1 

25 

23 

20 

K 

16 

321 

) 

10 11 

25 

5 

1 

GunKapur ... . j 

Haripur ... | 

Three 

M 

i 

1 18 

1 

25 

H 

IS 

26 

0 

4 

1 

15 11 

22 



An inspection of the figures shows very clearly that after the 
second irrigation water ceased to be a limiting factor and then 
began to depress the yield. Similar but still more striking results 
were obtained by Mr. Main at Mirpiurkhas in Sind. The signific- 
ance of these results will be apparent w'hen it is remembered 
that the annual revenue derived from irrigation works in India 
is about £5,000,000 sterling. Taking the Indian Empire as a 
whole, there can be no question that the water wasted every year 
would, if used to the best advantage, bring in a very large direct 
and indirect revenue to the State. 


* Annual Kopitrt o( tho Imperial Gconomii; BotanUU. 1 910-17. Scientific Reporta of the 
Ruao Ayr. Ret. Inat ^ 1910-17 
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lit. Soil-Aeration a.no (Joality. 

The quality of vegetable products, as is well known, vario,- 
greatly with the locality. The (piality of the wines of ('h.inip.ifrne 
and of the tobacco grown on certain soils in Cuba deiMMids to a great 
extent on the soil of these tracts. The translerence of the vines o| 
Champagne or of the tobacco plants of Cuba to other places does 
not mean the transfer of the s|)eeial qualities .issociated with the 
wine and cigars produced in these localities. 

What are the factors on which qii.ility deiiends f The laced 
or variety is certainly one. A rough, .shojt -.stapled cotton, for 
example, can never be transfornusi by aIt<Tation in the environment 
so as to resemble the best hlgyptian or Sea Islaml types. Such .1 
cotton can be improved toa limited extent lait the fibres willalwav.s 
remain coarse and short. It is suggested that besides the varudv. 
quality also depends on another factor, namely. ade(piale soil- 
aeration. Many examples can be quoted in sup)»ort of this view. 
It will be sufficient to mention tin* following : 

1. Barley. The barley crop is grown all over I'higland. the 
best samples being used for making malt, h'or the b<‘.st beer, 
the barley grain must be well fdled with st.irch so as to produce a 
rich, clear malt-extract. Such Iwrlijys are always grown on light 
laud where the natural aeration of the soil is good and where the 
crop ripens off quickly. On stiller soils, the aiaation is bad, the 
barley ripens slowly and the grains are <dten poorly tilled with 
starch. Maltsters do not likethe.se Isirleys as tlmy give a thin, 
cloudy extract. 

2. Tobacco. As is well known, the internal tobacco trade ol 
India is enormous. Certain tracts such .is the Parganah Sarai.sa 
in Tirhut, Jais in the District of Ikie.-Jiareli, and the Mustung valley 
in Baluchistan have achieved a reputation tor quality which is 
well known in the trade. In all these places, the soils which jiroduia* 
the best qualities are those in w'hich the aeration is much above 
the average. 

3. Cotton. Kecent investigations in the Central Provinces 
indicate that soil-aeration is one of the factors on w'hich the. staple 
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of cotton depends. Mr. Clonston has shown that on the open 
laterite plains near Rfiipnr where the soil is such that its texture 
cannot be destroyed by heavy rain or surface flooding, Jong staple , 
cotton of high quality ca?i be produced. Further, the fibre of coarse 
(cotton like ronemi is improved when this type is grown on these 
laterite soils. Similar results are obtained with other crops like 
groundnuts and sugarcane. 

No s(;ientific explanation of the part played by soil-aeration 
in the. development of quality has yet teen put forward. The 
recent Rolhamsted results however appear to throw light on this 
))oint.’ If we compare the carbon dioxide in the soil atmosphere 
from crop])e(l and uncropped land, two marked differences disclose 
themselves. The (turves are to be seen on the last slide (Fig. G). 



■II. DcUa for ^roauJbcUk. dunged cropped plot. 

— — — — . Data for Broadbalh dunged fcdlow filoi. 

Fig. 6. Percentage of carbon dioxide in the soil air of dunged fallow and 
of dunged crop land. 

During the rapid growth of the wheat crop in May and during 
the whole of the ripening period in August there is a great outpouring 
of carbon dioxide. This is produced at the expense of the oxygen 

1 Pussnl), E. J.. and Applcyard, A. Jour, of Afjr. Sr,, VIII, p. .185, 1917. 
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in the soil air. It is easy to understand the ffre.it iirodiietion 
of carbon dioxide in May. This is associated witli tlio intense 
.biological activity in progres.s in the soil at this period. Tt is not so 
easy to understand why so much oxygen is reipiired during ripening 
and why so much carbon dioxide is produced. In India experience 
teaches us that crops never ripen jiroperly if tlie soil-aeration is 
interfered with during this period. A part of tlie ex])la nation is 
probably to be found in the fact that the fine roots licgin to die and 
decay after the flowering period, Init this does not e.xplain why tiie 
crop will not ripen unless air is supjdied. The clianges in the, soil 
air during the life of the crop have so far not Ijean investigated in 
India. A splendid field of a]iplie.d re.search licN untouched which is 
bound to yield a rich harvest of results. 


IV. Some other Aspect.s ok Soin-AERATio.s’. 

It follows that if soil-aeration is a growth factor, aeration must 
influence the distribution of plants^ and prove to Imi of nniiorlance 
in ecological studies. Attention is now lM*ing paid to this aspio.t of 
the subject and results are begimiing to ap^iear. In tlie Unitid 
States, Professor Cannon of the Desert Laboratory in Arizona and 
Professor Preo of the John.s Hopkins Cnive.fsity find that, an 
inhibition of root growth is caused in numeious '* 

decreased amount of oxygen in the soil atmospheic. Hu jioot 
conditions of soil-aeration arc correlated with the aliseni-t ol Mgcta 
tion in the dry lakes of desert basins and the zonationof vegetation 
around these basins is possibly in correlation with the dithrent. soi 
aeration requirements of the plants involved. Piofi.ssor 
intends to visit India and to pursue his studies in tin, s coiintr>. 

In India also, Mr. Hole has shown that soil-aeration is an 
important factor influencing the distribution of wow am s an 
grasslands. As regards the general importance o soi aera lon^ 
Indian forestry, Mr. Hole has kindly promised to place his view 

before the Congress. 

■ . Tl» .1 r.™ i» -■•I 

o/ /iMfia, Special Indian Science Congress Number, p. . i.»7 1017 

* Cnnon, W. A., and Fn»o. E. E. Jour, of Buologn, V. p. 127. 1917. ^ 



PART II. WITH SPECIAL REFERENCE TO FORESTRY. 


BY 

R. S. HOLE, F.L.S.. F.E.S., 

Forest Botamsty Dehra Duv. 

Mr. Howard haa just emphasized the importance of soil- 
aeration in Indian agriculture, and I hope to convince you that it 
is no less imporbint in Indian forestry. 

As we frequently have great difficulty in quickly estab- 
lishing a vigorous growth of seodlisigs in our valuable sal (SJiorea 
rohista) forests, a study of the factors influencing germination and 
the development of seedlings was commenced at Dehra Dun in 1909. 
Preliminary pot experiments carried out in 1909-10 showed that, 
whereas it was practio.ally impossible to injure sal seed or seedlings 
by watering in sand into and through which water percolated rapidly, 
germination could be materially reduced and the seedlings rapidly 
renderetl unhealthy in water-retaining loam and leaf-mould by 
keeping the soil constantly moist. It was immaterial whether this 
moist condition was produced by the addition of water to the soil 
or by diminishing the loss of water from the soil through evaporation 
or percolation. The injurious action was most severe in the leaf- 
mould which contained considerably more organic noatter than the 
loam.i Similar results were subsequently obtained with loam 
taken from a local sal forest.^ In the latter soil the injurious 
action can be strikingly demonstrated by growing the plants in 
non-porous glazed pots, the drainage holes at the base of which are 
subsequently closed by corks when the seedlings are well established. 
In such cases, while evaporation can take place freely from the 
surface of the soil, no evaporation is possible from the sides of the 
pots and the water falling on the soil surface, accumulates at the 
base of the pot, thus forming an artificial water table at the base of 
the pot. In such cases when the pots are placed in full sunlight 

» Indian ForM Rteordt, vol. 4, p*rt I, pp. 17, 10 (1014]^ 

■ L‘ e.y p. 30 . 


( 430 ) 



BBCBNT INVRSTIOATIONS OM SOIL-AERATION IN FORESTRY 431 


in the open and supplied only with the local rainfall, the s^HslIinfis 
begin to get unhealthy in about 10 days and. unless llie conditions 
arc altered, eventually die. 

Plate XXIV shows sal seedlings growing under tho.so conditions, 
pots 7 and 9 being uncorked while « and 8 have Ihvii corked for 
.52 days. Previous to corking, the numlicr of healthy plants in 
7 and 9 was exactly the same as that in 0 and S. Note the healthy 
plants in 7 and 9 as compared with those in 0 and 8.' Similar 
results can, however, be produced by a procedure which to some 
extent is the reverse of the abow, vk., by o|)ening the dra inage hoh's 
at the base of the pots and then retarding evaporation from 
the upper soil surface by covering it with a layer of dead leaves. 

For the purpose of this experiment seed is sown as Iiefore in the 
glazed pots, the drainage holes at the bisii of which are left 
When healthy seedlings have Iteen thoroughly established, the 
surface of the soil in some pots is covered with a lay(*r of dead sol 
leaves while no such covering is placcfl in the control ])ots. It 
the soil is then kept moist in all the pots, either by artificial 
watering or natural rainfall, the seedlings in the ])ot.“ with 
dead leaves soon become luihealthy. Plate XXV, fig. I .slums 
examples of such plants : 14 and 19 are pots with deail lea viis on the 
surface of the soil, while 15 and 18 are pots witli no dead leaves. 
When the dead leaves were platicd in ])o.sition there were 39 he.ilth\ 
plants in the former and 37 in the latter. Ihe pliotograpli was 
taken months afterwards, and it will be .seen that .i^nundier o^f 
the plants in the former have shed their leaves. I late XXV, fig. ^ 
shows the same plants a month later when nearly all the j) ants in 
pots 14 and 19 had shed their leaves. It is interesting to note t la 
if the pots -are filled with sand instead of forest lojim no injimous 
effect is produced by the dead leaves. Plate XX\ J, fig- 1 
seedlings growing in sand, pot 23 has dead leaves on t e sur act , 
while pot 22 has no dead leaves. This photograph was ta cri 

months after the leaves were placed in position and no injurious 
effect had been produced. In these experiments the layer of dead 


• Indian fond KteV'U, vol. 4. part HI, p. *J (IW®)- 
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leaves was six loaves thick, which is roughly equivalent to the annual 
leaf-fail in a well stocked natural forest. 

Simultaneously with these pot experiments a series of 
experiments have been carried out in the Dehra Dun sal forests. 
These have shown that, whereas in the shade of the forest germi- 
nation and seedling development during the rains is uniformly poor, 
even when the soil-covering of dead leaves is removed and the soil 
dug, excellent seedling growth can be obtained if the trees are felled 
in narrow strips or small patches and the seed then sown in the 
clearings where the soil is exposed to the sun and air. In the former 
case the soil invariably contained more water and organic matter 
than in the latter and the unhealthy seedlings invariably showed 
more or less exteiLsive rotting of the roots. That the injmious 
agent is here a soil laotor and not deficient light is clearly showir by 
the fact that if pots containing sand are placed in the shade of the 
forest, healthy seedlings with well-developed roots can be produced in 
them without difficulty. Plate XXVII, fig. 2 shows the development 
of sal seedlings in a cleared patch GO ft. in diameter, and figme 1 of the 
same Plate shows the corresponding development in the shade of the 
adjacent forest. In both cases the seedlings are two years old.^ 

In all the experiments noted above, both in the pot cultures 
and in the forest, the symptoms shown by the unhealthy seedlings are 
the same. The first sign of disease is seen in the blackening and 
death of the tender root-tips and rootlets, the damage then spreading, 
unless the conditions are ameliorated, until the entire root system 
becomes black and rotten. It is significant that above ground the 
seedlings may appear quite healthy with green leaves when a munber 
of the deeper roots are dead and rotten. This appears clearly to 
indicate that the injurious agent is a soil factor and the symptoms 
convey the impression of a localized poisonous action rather than 
of a general starvation effect due to lack of essential food materials. 
Above ground'the first sign of trouble is seen in the leaves turning 
pale and hanging vertically downwards instead of remaining hori- 
zontally extended. Plate XXVI, fig. 2 shows healthy seedlings in the 
two pots on the left and in two pots on the right those showing the 

* Jndian forest Becords, vol. 4, part IJ (1916). 
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first signs of trouble from bad soil-aeration 13 days altef lla; pots 
had been corked. The leaves eventiuvlly tiu-n brown and drop oil 
Organisms such as bacteria and fungi are usually absent from tin* 
diseased roots at first but nmy invade the damaged tissut' laii'r. 
It must be noted that the iiijiuious factor may and indeed nsuaily 
does cause severe damage in a soil which, althougli being moist, is 
still far from being in the condition usually associated with the term 
"waterlogged.” E.xperiment has shown that 100 jxn- ((mt. of sal 
soedlmgs may be killed or seriously danuigeil by this factor when 
no water is standing on the surface of the soil and when theie is a 
considerable water-free air-space near the roots. Agahi, although 
a moist condition of the soil undoubtedly increaw's the injnrions 


action, it can be easily shown by water-culture experiments tliat, 
water in itself cannot be the injurious factor. In Plate XX Mil, lig. 1 


are seen sal seedlings which have been growing in ti water-cult me 
solution for four months and which show a vigorous development 
of healthy roots especially near the apc.v. As a general rule no 
difficulty is experienced in growing healthy seedlings m this way 
when air is allowed access to the culture solutions. 

In 1915 an experiment carried out at Dehra Dun showed 
that when water was held in contact with the si/Morest, loam 
mentioned above in glazed non-porous pots it lx.ianu h(a\il> 
charged with CO» and impoverished as legaids its supji y 
dissolved oxygen. In 1910 a fmther c.xperiment showed that when 
rain water, with an initial content of 1 milligiam ( Da am 7 m 
grams oxygen per litre, was hold in contact with this soil m gla/ed 
non-porous pots which were placed in full sunlight m the oixm, the, 
COjrose to from 60 to 70 milligrams in two days while t u» o.vyge.n 
fell to 1 mUligram. After 28 days the CO, rose to 230 milligrams. 
These changes took place in soil in which no plants were gnnvmg 
and were therefore apparently duo chiefly to t ic ac ivity o u 
living organisms in the soil. The diagram given below 
the changes in the dissolved gases observed in rain water w • ' 

kept in contact with this soil for 19 days in corked glazed pots whic 
wore placed in the shade and in which sal scedlmgs were growing^ 
In this case, the water added to the pots had an initial conten . 
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4*8 tnilligraiuii oxygen and 5 milligrams COg and the diagram shows 
that in 19 days the COj had risen to 163 milligrams, this increase 
being correlated with a fall in the oxygen content which, at the end* 
of the period, was 1*2 milligrams per litre. At the close of this 
period, in 95 per cent, of the sal seedlings growii^ in these pots 
the roots were completely dead and rotten. 



In rain 5 mg. CO.^ 

After 4 days in soil Ml mg 

»i II II tf 

M 9 „ .. 100 „ 

.,10 ,, ,, 138 „ 

19 „ 163 .. 


In rain 4 8 mg. Oxygen 
After 6 days iirsoil 2-6 mg. 
„ 9 „ „ 1-9 

.,10 „ I S ., 

., 19 „ 1-2 „ 


Diagram showing changes in the dissolved gases found in rain water wluch was hold in 
contact with sa/-forest loam fyr 19 days in oorked pots. 


All the figures quoted above represent the quantities of these 
gases which were foimd dissolved in the percolation water drawn 
ofi from the base of the pots. 
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go far as our experiments, therefore, have gone a1 present tliey 
show that the injurious action on the roots of nal seedlings is asso- 
‘ciated with a very small oxygen ami high carhon dioxide s\ipply. 
That a deficiency of oxygen may be injurious t(* rooJs is usually 
accepted by physiologists and is indicated by such \vater-c\dture 
experiments as the one quote<l by Mr. Ifoward. The eilec.t 
of this fcictor on the roots of sal seedlings still reipiires to Iki 


investigated. 

The effect of various quantities of (JO, gas on these, roots, 
however, has been tested by us, simultiineously with the pot exjs-ri- 
meuts mentioned above, by growing the see<l]ings in water-cultures 
and bubbling the gas through the culture solutions. 

So far as these water-culture experijuents have gone at. present 
they show that, when the concentration of the gas reaches roughly 
500 milligrams per litre and above, the delicate root-ti])S and rootlets 
of vigorous sal seedlings are blackened and killed ajul the pimlmdion 
of new roots is inhibited, the appearance of the da)mig«Hl roofs 
resembling that of those found in badly-aerated soil. I’lato XX Vll 1, 
fig. 2 shows the root system of' two sal seedlings which have been 
giown in water-culture for 19 dap. The one on the right is healthy 
and was grown in an aerated solution while the <»ne on the left, has 

been gassed for two minutes daily, the (ionceutration liimlly attaineil 
being 600 milligrams CO, iier litre of water. Tin; la<;t that the conce n- 
tration'required to produce this injurious ollei.t in w.iUi t u tin ’ 
considerably higher than that which exists in the pi>rcolatiou water 
taken from pots in which sal seedlings are suffering sevendy fro.n 
the injurious factor would appear , at first sight, to put j 
court as a possible cause. It is lielieved, owevei, ui^ 
conclusion is not yet justified. During these cu turo e.xper 
was noticed that those roots which hapiKJued to ^ ” 

the gas tube were blackened and kUled whentho^ further away sDfi 
remained uninjured, and also that healthy roots were often prod u(Ad 
near the upper surface of the solution which was m 
the air and farthest removed from the gas tu ' .liLed that 

roots deeper down were obviously unhea t y. “ ^ dirked in 
differences in concentration of this kind are even more marked 
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the soil than in water-cultures such as those dealt with above. It 
thus sceins possible that extensive damage may be done to the 
roots when the concentration of CO* in the mass of the percolation * 
water filling the pore-space in the soil is too weak to cause injury. 
It must also l)e remembered that in badly-aerated soil there are 
apparently always two injurious actions at work together, viz., a 
deficiency of oxygen and an excess of CO„ and it is probable that the 
injurioiLS action of CO* depends largely on the quantity of oxygen 
ava ilablo.^ There is reason to believe that a deficiency of oxygen is 
in itself injurious to the roots while such a deficiency appears to be 
invariably correlated with an accumulation of CO* and possibly 
also of other poisonous substances. At present, therefore, it seems 
probable that the most reliable indication of the conditions of aeration 
in the soil will be obtained by determining the quantity of oxygen 
and CO* existuig in the soil and that we may define a badly-aerated 
soil as one in which there is a deficiency of oxygen and an excess 
of CO*. 

To determine whether this is coirect or not, further extensive 
experiments are required in which deterjuinations of these gases 
should be correlated with careful observations on the root growth. 
In forestry it is important that we should bo able to determine 
quickly when the conditions of soil-aeration are becoming unsuitable 
for the healthy development of our trees so that the treatment may 
be altered without undue loss of time and before serious damage 
has been done. Analysis of the soil gases at present promises to be 
the best means of effecting this, and it is with the hope that the 
attention of some of those emuieut chemists who are present here 
to-day may be attracted to the subject and that they will help 
us to elaborate easy and practical methods of soil-gas analysis 
suitable for application in the forests that the present paper 
has been written. 


^ Thus Kidd his ahJWiX thttt* with 5 pet oent. oxygon* 9-12 par cent, carbon dioxide 
ilihibita the germination of eccds* whereas* with 20 per oent. oxygen* 20-25 per cent, 
carbon dioxide was requited to produce inhibition with a temperature of 17* C. {Ann. 
BoL, XXXI, p. -157, 1917.) 
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^om wKat has been said above it will Iw s.tu that soil- 
aeration apparently depends ehiefly on : 

(1) The amount of water in the soil. 

(2) The amount of organio matter in the soil. 

(3) The number and kind of soil orgauisius. 

(4) The rate at which currents of air, 01 water with oxvgen in 

solution, penetrate into and percolate through the 
' ' soil. 

In the saZ-forest loam used in the pot c.v))t‘rimeiits lueniioned 
above, bad aeration appears to di'fiend chiefly on the first three of 
these factors, but experiments have shown that soil texture and rate 
of percolation are no less important. Plate .\.XIX. figs. I and 2 
show the growth of ml seedlings of the same age in porous .and <lense 
loam respectively. In the latter the time reipiired (or I" of water 
to |)enotrate below the surface was 750 .seconds where.as in the 
former it was 46 seconds. Note the resjwctiv'c root growth of the 
.seedlings in the two cases. In dense .soil germination is reduci-d, 
more seedlings die during the rains of bad aeration and of drought 
during the dry season owing to iioor root (hivelopment. 

It is important to note that tlie various agemues whhih m 
lluence soil-aeration can be controlled to a consiilerable extent by 
ordinary forest ojKjrations apart from the obvious but e.xj)en>i\'«! 
methods of draining and soil cultivation. Thus the ipiantity of 
water, of soil organisms, and of organic matter can be regnbited by 
varying the shade and ipiantity of dead leaves added to the soil and 
also by the controlled use of lire. Texture is also inflnenced by the 
amount of organic matter in the soil and also by siudi factors as the 
grazing of cattle, both of which arc capable of regulation. In some 
cases the temporary encouragement of the growth of certain grasses 
and other herbs, the roots of which are much sought after by such 
forest cultivators as rats and piga, is an important factor in 
improving soil texture. The felling of trees and the 8ulise(pient 
decay of the subterranean roots is also an important factor in 
influencing soil -aeration, a point which has recently Iwen eiu[)hasized 
by Mr. Howard. There is thus good reason to believe that. 
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provided we can elaborate a method, by soil-gas analysis or 
otherwise, of quickly and accurately identifying a condition of bad 
soil-aeration, we shall, at any rate in many cases, be able to apply ' 
the necessary remedy. 

As regards the general importance of soil-aeration in Indian 
forestry, it must I think be accepted that this factor is of primary 
importance in the case of the sal, the only species which up to date 
has been studied in any detail in this connection and regarding 
which our knowledge is still very imperfect. In the moist forests 
of Dehra Dim it has been shown that the establishment of seedling 
growth depends primirily on this factor, and Mr. R. S. Troup has 
recently shown that this is also the case in the moist s:d forests of 
Bengal and Assam.^ In the latter case it is interesting to note 
that subjecting the forest to fires is now said to be improving the 
seedling gi'owth. Apart from the question of the establishment of 
seedlings, Mr. R. G. Marriott has recently ascribed the poor develop- 
ment of older trees to this factor and suggests that, owing to it, the 
trees nuiy practically cease to grow during the rains which ought 
to bo the period of most vigorous growth.* 

Finally, it is interesting to note that, although the sal root 
fungus Polyporus Shorece is widely distributed throughout the 
sal forests of India, so far as is known at present, it only causes 
serious damage in those wet forests of Bengal and Assam in which 
the conditions of soil-aeration are known to be particularly un- 
favourable. Bad soil-aeration by producing a diseased and sickly 
condition in the roots may be a factor of great importance in 
facilitating the attacks of injurious root-fungi of this class. It is 
interesting to note from an ecological point of view that the natural 
distribution of the sal appears to be regulated largely by this factor. 
Thus good sal forests are not known to occur on really wet soils 
unless thejjp soils consist chiefly of gravel and sand. On loam the 
best sal forests are limited, so far as we know at present, to those 
areas which are well drained and where the soil texture is good. 


^ yule on the Forwts ujf the Diiars, Simla, 1016, p. 30. 
■ Indian Forester, vol. XLlli, p. 444. 
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faote of distribution accord precisely with (l,„ results cl .he 
Dobra Dun pot onpriments which have shown tha. whereas on 
woU-o^tod »nd It IS practically i,„p«siblo to give ,n,„j, 

to Mi soodbngs, the latter are very sus„.ptible to injury l,v Iml 
soil-aeration in loam.^ 

There is good reason for believing that several otJ.er si)eei,.s 
of our most valuable Indian trees arc no less siiseei>«ible than s(d 
to the influence of soil-aeration, and, speaking generally, t herif cjin !«• 
little doubt that this factor is of great importance in Indian forestry 
whether considered with reference to its eJiect on the healthy growtii 
and development of seedlings and trees or its possible connection 
with injurious diseases or, finally, with regard to its ecobigioal 
importance in influencing the distribution of species and tyjsfs ot 
vegetation. 


Before leaving this subject I venture to suggest that tiie fol- 
lowing, which of recent years have attracted much attention, may 
possibly be found to be primarily cases of bad soiJ-aerat ion. I’icker- 
mg 8 experiments at Woburn have demonstnitfHl the injurious 
effect of grass on fruit trees, which has l«on attributed to the 
presence in the soil of a toxin which is either prcjduocd directly by 
the grass roots or from the organic remains of such plants. A dense, 
growth of grass is correlated with an accumulation ol dead roots, 
leaves, and other debris in the surface soil, which would ordinarily 
encourage the rapid reproduction of the soil organisms engaged in 
the decomposition of organic matter. W'e shoiihl naturally f*.\pe,ct 
that rain water, percolating through such a layer of grass, would 
tend to be deprived of its oxygen by the numerous living grass roots 
and soil organisms and would become heavily charged with CU,. 
Bickering notes that when such “ toxic ” water is exposed to tin; 
air for 24 hours its toxic property is found to have entirely 
disappeared.* Exposure to the air would tend to make good a 


* That BoiI.aoratioii influenevu the distribution of lyiMs of vegi-l ilion i.tlu-i tli.in wl 

^luat is indicated in /ndsaa .tfsT/wirs, Hot*. VoJ. 1, 1. jj>. 4(i (llfil) and m Imlvui 
xnu, p. 344 (I9ie.) 

• Atmah oj BUang, 31, p. 184, (1917). 
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deficiency of oxygen and to dissipate an accumulation of CO^ 
by diffusion.^ 

The work of Russell and others at Rothamsted has shown that 
in soils which are kept moist, warm, and richly supplied with organic 
matter plant growth is frequently unsatisfactory and this is 
correlated with an exceptional development of the larger soil 
organisms such as protozoa. May not this unusual development 
of large organisms be responsible for a deficiency of oxygen and an 
accumulation of carbon dioxide, and thus for a condition of bad 
soil-aeration ? 

In conclusion, although I have enjoyed the privilege of 
putting these points before the members of the Science Congress, 
it must not be thought that I, personally, can claim the credit for 
such results as have already been obtained. For the recognition 
of the importance of soil-aeration in practical forestry we are 
indebted to the careful observations of forest ofiicers like Messrs. 
R. S. Troup and R. G. Marriott, while as regards the experimental 
work carried out at Dehra Dun the lion’s share, including all the 
chemical work, has been done by Mr. Puran Singh, our Chemical 
Adviser, and his assistant, Mr. T. P. Ghose, who have carried this 
through under great difficulties and under constant heavy pressure 
from other duties. 


' ‘ Mr. Huwaid mado animiUr suggcsUoa in 1915, see “Soil Ventilation,” Pum .iyr. 

hta. Inst. Bulletin aVo. 52, pp. 22, 23- 
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Indiqn Reseurvh (Uimiixl lo the (ioivniiiirnl of hidiii. 


III. THE FUTURE OF NATURAL INDIGO IN INDIA. 


Having in the preceding article {Afinculiurnl Journal of India, 
vol. XIII, page 206) described the e.Kisting methods of indigo 
culture and manufacture, I will now consider the jjossibility of 
effecting improvements in these. It Is (dear that very great improve- 
raents can be made and after two years’ study of the <pie.stion 1 
have formed the opinion that the future of natural indigo is by no 
means a hopeless one provided slops are taken to realize such 
improvements as arc clearly possible. The fate of natural nal.go 
will be determined by several factors, each of which has its own 


special importance : — 

(а) Improvements in ngricnltiiro. . , , . , 

(б) Improvemonts in actual maunfantuB', oitlioc by Auuinal 

or bacterial means. 

(c) Improvements by botanical selection. 
id) Improvements in methods of marketing the product, 
(e) Improvements in business organizaDon 
I will now deal with these different questions in turn. 


(o) Improvements in Agriculture. 

The agricnltnral side of the ploMcm ‘o ”y "'“>1 ‘he most 
serione one in Bihar at the moment and the one nmlmg most 

• I. • 4 -Vio AflipT band, it is on tins siclo tnat, 

immediate attention. On the otner nana, 

( 441 ) 
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from the evidence now available, most immediate improvement 
seems possible. Such improvement must however necessarily be 
gradual and a matter of time. Whether natural indigo can hold 
its own in the future against the competition of synthetic, is mainly 
a question of cost of production. If the cost of each pound of natural 
indigo can be lowered so as to enable it to compete with synthetic 
in price, providing the natural indigo be put on the market in the 
same convenient and standardized form as the synthetic, there is 
every reason to believe tliat it will be able to hold its own against the 
synthetic dye. The dominant factor is undoubtedly the price per 
unit of indigo tin. 

The 'possibilities of natural indigo are best made clear by the 
following considerations. High-quality Java indigo leaf contains 
0‘7 to 0'8 per cent, of indigotin* at the time when it is ripe for 
cutting. Now a yield of 100 to 120 maunds of green plant per acre 
can be obtained on lands in good condition, and the plant will contain 
about 50 per cent, by weight of leaf. The following table gives 
the theoretical yields in seers of 60 per cent, indigo per 100 maunds 
of plant for different percentages of leaf or plant and for different 
percentages of indigotin in the leaf : — 

Table I. 

Theoretical yidds of 60 per cent, indigo per 100 maunds of plant. 


Per cent, of 
leaf on plant 

Yield in seers op 60% indigo when the 

LEAF CONTAINS 

1 

1-0% 

1 

0-8% 

o-e% 

0*5% indigotin 

40 

26-70 

214 

lec 

13*35 

50 

33-33 

26*7 

20-0 

16*66 

60 

40-00 

32*0 

i 

24-0 

20*00 


The numbers of this table also give the yield in seers of 60 per 
cent, indigo per acre if each acre be assumed to yield 100 maunds 
of plant ; if the yield of plant per acre be as high as 120 maunds 


‘ RawBon*t) analyses of Java indigo leaf (see Report to Bihar Planters* Association, 2nd 
Bdn* 1907) in seyoral instances showed 0*9 and even 1 per oent* ot indigotint Nearly 1,009 









the future of natur,\l inutoo in INPIa 


(and in some of the better soils of Bihar at tlio )>rftsent tinu* tiu* yield 
is actually greater than this) the followinsv table i»ives fbe resnll. ; - 

Table II. 

Theoretiool' yitUd of 60 per cent, indiffo on the nfniimptinii l/ial otch 
(tore yields 120 maumls of yreen phut. 


Pei* cent, of 
leaf on plant 


Yield iji seers of 60% ivimio w hen thk 

LElFi'ONTAINS 


1-0% 

0*8% 

0*6% 

j O’.V;,', 

.32*0 

*25*7 

10*2 

160 

40*0 

:i2*0 

24 0 

•joo 

4S-0 

:18*4 

2S-S 

24 0 


These figures are useful in forming an idea of flie possibility ol 
natural indigo competing in price witli synthetic in tln^ future. 
Provided that the agriculture be improved so that tlio yield of 
plant be brought up to the level of, say, 120 maiirids per aroe and the 
methods of manufacture improved so that the whole of the dye stufl 
of the plant be extracted, we Will now show tlut th(i natuml dye 
should be able to compete very favourably with the Hyi\thetie. 

article. . 

The German price for synthetic before the war in the UniUid 
Kingdom was 8d. per lb. for 20 per cent, paste, ^ which would be 


..iMyse. made by Paraoll (B^port of M sho«r,.a -xlraonlumry v»ri...io„. ... 

individual plants, tho following table auminarizing t e r '•u . 

v., “r "r 

i H S S 

1918 ... ... 338 

, . in fli‘ iuaf up to a miixiiiium whieii ih 

oontent ol indigotin apparently ^ to, that tlu- .mlmary .lava 

reached somewhere about the time ol cutting. of diff.-n-nt vari.-tii-a (many 

plant now grown in Bibar is a mixtnro ^ ti.,.,r, varieties dider 

diSorenoes are obrioos merely to th's eye) and !• m 

widely in indigotin oontent. jnolysi d their plant by the persulphate 

It shentd bo noted that both Fame an , ^ hy thn writer last season thU 

method. From a large number ol oomparatiTj . Jy ^ 

method apparently gives results '‘‘ . ■o^„H,.rvativo estimate to assume that 

values obtained by the isaiin method. It is therefore a 

pood qnaUty Java plant contains 0-7 to 0-8 P®* ^ Qfita, September 

» See Proceaing$ of As Cooftrtna on ® 

30. MIS. 
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equivalent to 66 per cent, natural indigo at 2s. per lb. or Rs. 112 
per maund of 74’66 lb. As regards the actual coat of production 
of natural indigo, planters’ opinions differ, but Mr. D. J. Reid,, 
one of the most successful planters, stated at the Delhi Conference^ 
that with a yield of 35 i^eers to the acre, natural indigo could be 
prodiiced at Rs. 40 a maund. Mr. G. R. MacDonald hesitated 
to accept this figure and “ taking bad years into account, doubted 
whether the average cost of production would be less than Rs. 80 
a maund.” It should be pointed out here that Mr. Reid’s estimate 
is based on the. assumption of a steady output of 35 seers, whereas 
Mr. Macdonald’s takes into account had years in which the crop 
would give considerable lower returns. Mr. Bernard Coventry, 
C.I.R., late Agricultxiral Adviser to the Government of India, lias 
recently expressed the view that if at his factory (Dalsing Sarai) 
“ we could only grow the plant property, it would give us at least 
20 seers a bigha and with such a yield I would undertake to undersell 
synthetic indigo at practically any price.” Mr. Reid, it should be 
pointed out, has since 1905 been one of the largest growers of the 
Java plant— in the year 1911 and 1912 for example, he liad nearly 
2,600 bighas under Java indigo®. 

Table II given above shows that with Java indigo plant contain- 
ing 0’8 per cent, of indigotin in the leaf and yielding 120 maunds 
of plant, 50 per cent, of- which is leaf, to the acre, the theoretical 
yield of 60 per cent, indigo is .32 seers. If the quality of the leaf 
were increased by careful selection (and the writer regards this is 
quite possible in view of Parnell’s early experiments at Sirsiah, 
carried out under most disadvantageoiis conditions) so that the 
average amount of indigotin in the leaf were 1 per cent., so high a 
theoretical yield as 40 seers of 60 per cent, indigo would be possible. 
If by suitable selection the- proportion of leaf to stick in the plant 
were at the same time increased, so that it contained 60 per cent, 
of leaf containing 1 per cent, of indigotin, the theoretical yield 
would reach the enormously high value of 48 seers to the acre. 

' Proceedings oj the Conference on Indigo held at Velhi, February 22, 1916. 

• See his article ‘‘Ten years' practical experience ofJava Indigo in Bihar/’ Agricultural 
Journal of India, vcl. XTT, part T, January 1917. 
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(fefenoTGiiow 0^ ’H'thfvt soils oful tho pscossfiy oj jsTopot 

manuring. 

In the writer’s opinion the most important immediate factor 
in the indigo problem is that the deterioration of Biliar soils, which 
has followed neglect of proper manuring in the |wst, should he 
remedied. On the promptitude of the adoption of mmedia I measures 
will largely depend the possibility of natural indigo being produced 
in Bihar at a sufficiently low price to compete witli the synthetic 
article in the immediate future. 

In a special pampldet^ recently circulated to Bihar Planters, 
the writer has dealt at considerable length with the evidence which 
shows that during the past 20 years the indigo soils of Bilwr luive 
been rapidly stripped of fertility owing to the using up of the small 
reserves of available phospliate. It luvs been pointed out that 
unless proper manuring with8U])er])hosphatc is htmrdiateJy mhpU't], 
there is every indication that during the. next few years the yield 
of indigo per acre will fall off throughout Bihar in an alarming 
manner and that it will then become alwoluhdy impossibh' for natumi 
indigo to compete with the s^thetic dye, the final extinction of 
natural indigo will then be certain. 

The indications of deterioration of the .soils of recent years 
are numerous. Not only is such deterioration clear from actual 
analysis of the soils but wherever proper trials with superjdiosjffiatc 
as a manure have, already l)een made, the resj)onse 1ms Imen remark- 
able, showing that the deficientw in ))ho8phate has been the princijml 
trouble. 

When the Java plant was first introduced into Bilwir and the 
early difficulties in the way of its cultivation liad been ovenome, 
the returns from this plant were so remarkable that it was 
confidently expected that its general adoption would save the imligo 
industry. In many cases the produce of indigo per bigha was 
from three to four times that given by the old Sumatrana plant- 
two and even three heavy cuttings of leaf were obtainable. The 


» Indigo PublieaUon, No. 1, A Slvdy of At Mift Soilt of BAar, pp. 16 (Wl*). 
W, A* Davis, 
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data given by Mr. D. J. Reid in his article “ Ten years’ practical 
experience of Java indigo in Bihar ” are very instructive. In the 
year 1906 to 1907 we have the following comparisons : — 

Table III. 


Behand Head Factory, Season 1906-1907. 


Java Indioo 

SUMATRANA InDIGO 

Cuttings 

Bighna 

Indigo 

j 

Produce per 
bigha 

Guttings 

i 

Righaa 

Indigo 

Produce 
per bigha 

1 

1 


Mda. Sra. Ch. 

Sra. Glitks. 



Mds. Sra. 

Sra. Chtks. 

Ut 1 

660 

172 31 

8 

10 6 

let 

712 

73 10 

4 2 

2nd 1 

1 615 

100 23 

12 1 

9 15 

2ncl 

171 

4 10 

1 0 

:)rd 

803 

21 14 

4 

2 13 








Total ... 

354 20 

8 ; 

23 2 


Total .. 

77 20 

5 2 


Bhagioanpur Factory, Season 1906-1907. 


Java Indigo 

Sumatrana Indigo 

Cuttings 1 

i 

1 

Bighaa 

Indigo 

Cake produce 
per bigha 

Cuttings 

Bighaa 

Indigo 

Cake produce 
per bigha 



MdH. Sra. 

Sra. Chtks. 



Mds. 

Sra. Chtks. 

1st 

133 

42 18 

12 12 

lat 

670 

99 

6 0 

2nd , 

1171 

44 16 

15 2 

2nd 

230 

24 

4 2 h 

3rd ' 

53 

11 14 

8 9 






Total ... 

98 8 I 

,36 7 


Total .. 

123 

10 2^ 


At Belsanl Factory the yield of indigo per bigha (which is the 
principal thing lor the planter) was more than four times as great 
with Java indigo as with Sumatrana ; at Bhagwanpur it was sightly 
less than four times. The yield of cake produce per bigha reached 
the remarkably high figu];e at Bhagwanpur of 36 seers 7 chattaks 
({.«., 41^ seers per acre) whilst at Belsand it was 23 seers 2 chattaks 
(t.6., 27 seers per acre). In fact, the value obtained at Bhagwanpur 
actually exceeded the value of 32 seers per acre corresponding 
(according to Table II) with the theoretical yield of 60 per cent, 
indigo from 120 maunds of green plant to the acre, with a leaf 
percentage of 50 and an indigotin content of 0*8 per cent. ; it even 
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exceeded that possible witli plant containing ■«(► per cent, of leaf 
with the other factors the same. At Beband (when' it will ho shitwn 
the soil is inferior to that of Bhagwanpiir) the yield per bigim 
was somewhat lower, but still so high as 23 seers. 

The significance of the above results lies in their clearly 
demonstrating the jmsibilUy in actual estate practic-e of obtaining 
very high yields of indigo per acre from the Java plant, when the 
.soil conditions are favourable. With such yields as ItT seers to the 
acre, Mr. Reid (see page 444) l»as calculated tlwt natunil indigo 
could be produced at Rs. 40 per maund, whicdi is far Inflow the 
acttial pre-war selling price of synthetic indigo (Its. 112). W’itli 
such a yield it should be an easy matb'r for natural indigo to 
compete with and hold its own against the synthetic ]»ro(bt< t. 
Even with the considerably lower yields obtained at Ib'lsand 
(23 seers per bigha) there should be no difficulty. 

Unfortunately the promise which the .Java jdant first held out 
was not long maintained. For two or thn>o years phenomenal 
results were obtained at many factories ; the plant gwvf magni- 
ficently, required little trotible in (sultivation. and in several cases 
the plant was carried on from season to season without re-sowing. 
But in the year 1907 trouble began to be experienccil : two diseases 
appeared simultaneously in Bihar, the one .lue to an insect pest 
“Psylla,” and the other the far mon* destructive “wilt” disease. 
Owing to the latter disease, which led to the partial or mmplete 
dying out of khoonties or the failure of seed plant, it gradually 
became impossible to obtain sufficient seed for general use and the 
output of indigo rapidly fell off. In 1911 the Oeneral Hecretarj| 
of the Bihar Planters’ Association wrote to the InBpe<!tor-Oeneral 
of Agriculture : “ The disease this season totally destroyed the 
klmntie crop of Bihar and had there been no disease at least lO.OOn 
ma unds more indigo could have been made, valued at Rs. 15,00,000 
or £100,000 sterling. The condition of affaim is most senous and, 
what is of the greatest importance, the plant that has been kept 

for seed gives practically no return. 

Since 1911 the Jehoontie plant throughout Bihar has died 
out partially or completely each year. Many estates now invaria y 
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fail to gi\% khoonties at all and on the majority it is impossible to 
obtain seed from the Java plant. At first it was thought that the 
“ wilt ” might be a fungal or bacterial disease but Dr. E. J. Butler 
at Pupa could find no evidence in support of the former view nor 
Mr. C. M. Hutchinson of the latter. The writer eoBsUers that the 
disease Is entirely due to phosphate starvation owing to soil deteriora- 
tion caused by continual cropping and has recently published a 
large number of analyses and facts in support of this view'. It is 
not necessary here to go into the evidence in detail, but I will briefly 
deal with the question from a general point of view. 

Tn the first place, there is strong evidence to show that during 
the past 20 years the soils have undergone considerable deterioration 
as regards the amount of available phosphate present. In practically 
all cases where analyses have been recently made, the soils have 
been fo\md to be singularly deficient in “available phosphate.” 
In miost cases the amount is &r below the 0*01 per cent, generally 
regarded as necessary for fertility. A large number of Bihar indigo 
soils contain less than 0*0002 per cent., whilst in several only the 
merest traces can be detected. 

Actual factory data indicate in several cases that the 
deterioration of yield from the Java plant has been progressiva, and 
has taken place over a series of years. For example, if we examine 
Table IV which shows the yields from 1905-1912 at Belsand and 
Bhagwanpur factories, the gradual and continuous falling off of yields 
is— making allowances for slight seasonal variations — quite apparent. 

The first symptom of deterioration in the soil at ^Isand 
was the gradual failure of seed yield, generally the fiirst indication 
of phosphate starvation. When the Java plant was first grown at 
Belsand it gave very high yields of seed — 16 maimds to the acre in 
1904-1906. Next year the vield of seed fell to 9 maunds and in 
1900-1907 the yield is described (see D. J. Beid’s article) as “dis- 
appointing.” Up to this time, 1906-1907, the green plant had given 
astonishing yields — even after the seed began to fall off the cuttings 
of leaf plant were very good. In the seasons 1906-1907 and 1907- 
1908 three cuttings of leaf were taken, the total yield per bigha 


Pnbtiea$i(m, No. I, 
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at Belsaud iu the former season being 23 seers 2 chattaks of cake 
indigo per bigha and 36 seers 7 chattaks per bigha at Bhagwanpnr. 
After 1908 the yield of green plant and leaf rapidly began to fall off 
(the year 1908-1909 should be omitted from consideration, because 
in this year a heavy hail-storm in May seriously damaged the whole 
crop and the abnormally low residts arc due to this cause). The 
main falling off at Belsand was due to the development of wilt in 
the kJiooniieis : the following are the values (omitting the year 
1908-1909) 

Khoonties 
8eei'8 Chattaks 

1007-1908 ... ... ... ... 14 ISnincludes 3id cut). 

1909-1909 ... ... ... 

1909-1910 ... ... ... ... « 7 

1010-1911 ... ... ... ... ‘2 15 

1911-1912 ... ... ... ... 2 1 

But even the first cuttings wore affected and showed a consider- 
able and increasing failure, especially after 1910-1911. 

Heasoii First cutting indigo per bigha 

Seei-s Chattaks 

1006-1907 ... ... ... ... ... 10 9 

1907-1908 ... ... - ... .. 8 10 

1909- 1910 ... ... ... ... ... 7 1 

1910- 1911 ... ... ... ... ... 7 3 

1011.1912 ... ... . . ... ... 4 14 

The quality of the first cuttings also deteriorated in a marked 
way, the yield of indigo per 100 maunds of green plant diminishing 
(ionsiderably {see note to Table IV). 

At Bhagwanpur a similar falling off of the yield is seen, although 
up to 1911-1912 no actual wilt appeared ad this factory ; here again 
the deterioration is most marked in the khoonties : — 

Yield of indigo per bigha^A:Aoon(is« 

Seers Chattaks 

1906-1907 ... ... ... 23 11 

1997.1908 ... ... ... 9 11 

1909- 1910 ... ... ... 6 2 {kfiQonlies partly lost by flood). 

1910- 1911 ... ... ... 8 12J 

1911- 1912 ... ... ... 3 3 

The Bhagwanpur soil was in 1906-1907 considerably better than 
the Belsand soil — hence the surprising yield at this factory of 
36 seers 7 chattaks of cake indigo per bigha. The superiority of the 
soil also appears iu the fact that no actual wilt developed at 
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Bhagwaiipur up to 11)11-1912, whilst on tlir juljiicfiit IIcImiiuI rstatc 
wilt appeared in the klimnlics in 1908-1909. Jiut lluil the soil w.is 
rapidly deteriorating is clear from the falling off of protliiee '\s|»ei i!illy 
from khoofUies. 

Tile position nt llw pirsvnt time. 

During the past few years the failure of hinwnties (secojul 
cuttings) has become more and more general each year throughout 
Bihar — in 1917, kJioonties failed on many estates where formerly 
moderate crops wore obtained. The actual falling off' of the crojs 
in the past two years is seen from the following figures taken from 
the Indig<» Memoi'andum of the Departnumt of Statistics 


Year 

1917-1918 


Aioa in acies 
85,909 


Yicl'i of iiulitco 
lO.KOO 
lO.iiOO 


Thus although the area uialer imligo was increased in 1917-191S 
by 12 per cent, the total produce lell off by nearly 5 per cent., that, 
is, an actual loss in the past year of 17 per cent. II we consi<ler 
the billing off at individual factories due t<» the lailnrc of plant the 
position becomes even more alarming : thus at Belsand- 

In 1907-1*J(W. Total producr of rake iiiiliKu -tiW wli*. '.I' ai». 

from 1,331 bighas cuUit.thoii. 

lu 191119l‘A ToUl produce of cake indigo- VT-’O nidft. 7 
from 1.470 bighaM culti\atioii. 

In both years the climatic conditions were very favourable 
and there was little loss from ttoftding : yet the prmbnr fell off in this 
interval hy two-thirds. 

At the present time fit.m returns whi. h lui vc been sent me it 
appears that the average produce «tf «ake indigo m Bihar is or 

Smnatraiia plant 6to 7 seers per acre and for Java ].lant Kilo 12 seem 

per acre. The yield of yrren plant per acre {as well as the yiehl 
of indigo per 100 maunds of plant) is exceedingly variable mnging 

for aumatrana plnnt from SI md... (minimum) to IW md,. (mn.imum) ; 

„ Java plant .. •» ” 

III some cases the yield of green plant per .if n. fif»m Java indig • 
been even less than from Sumatrana owing to the grea ei oss o 

khoonties by dying out (wilt). 



4S2 


AQRtCULttJRAL JoaRlTAL OF mDIA 


[XIII, III. 


Even with Java plant the yield of ihdigo is often now only 6 to 
7 seers a bigha. Thus at Belsand Table IV shows that land which in 
1906-1907 yielded 23 seers of indigo, in 1911-1912 only gave 6 seers 
])or bigha ; at Bhagwanpur where in 1906-1907 the yield was 36 
seers to the bigha the yield had fallen to 9 seers in 1911-1912. 

h it possible to bring about a return to the former high yields of 
i ndigo ? 

There is no doubt that when the soil conditions are satis fa(;tory 
extraordinary yields of indigo per acre can be obtained. This 
is clear from the Bhagwanpur and Belsand figures ; the Bhagwanpur 
soil gave, when the Java plant was first grown, the extraordinary 
return of 411 seers of Indigo per acre- The vibil cpiestion is whether 
it is possible so to improve the Biluir soils in general by simple 
methods as to increase the yield of indigo to a value of 20 to 
30 seers per a<!re, a yield which would enable natural indigo easily 
k) compete with the synthetic and pay handsome profits. 

In my opinion, from the evidence already available, such 
improvement is cb'arly possible— the way lies in continuous and 
systematic manuring with a readily av'ailable phosphatic manure — 
superphosphate. During the past 100 years the indigo soils have 
been systematically depleted by the continual growth of indigo, 
until they have been brought to a condition of absolute starvation. 

Tliat the main factor has not been a degeneration of the indigo 
plant — although some rleterioration may have occurred— is clear 
from the fact that when ordinary Bihar seed is now grown in good soils 
outside Bikctr the same surprising returns are obtained as were given 
when the Java plant was .first introduced into Bihar. Thus for 
example at Kot-Chandpur (Bengal) on a soil containing 0*374 per 
cent, of available phosphate (that is nearly 750 times the amount 
present in many Biliar soils to-day — those with 0*0006 per cent.) 
the yield of Java indigo seed obtained last year was 20 maunds 
per acre. At Jorliat, Assam, with a rainfall of 90" — ^far higher 
than in Biliar, so that the fields are frequently waterlogged— the 
plant grows most luxuriantly. Whereas the indigo plant in Bihar 
is now on most estates a poor stunted shrub seldom more than 
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3 tt» 4 feet high, at Jorhat (anvilable phuspluiU- (1074 por 
it grows most luxuriantly. Mr. Tunstall iv«o»(Iy mformcd m.. 
that the Java plants attain a height of 12 to Jo fooJ. iK.. stem i.s 
1' to li" in diameter, and the plants yield .seed lusivdy and eoiiti- 
iiuously for several months. At Jalpaiguri (Bengal), withan (uniml 
rainfall of 160 itichen, luxuriant ]»knt 12 feet liigli was <d)tjune.l 
again on a soil very rich in available phospliale (o uKTs p.-j- c iii.). 
(,'limatio (joiiditions, in faet, as shown In- Mr. lb-id in his aitnjf, 
“ liave little if anything to do with wilt.’" 

ft is in faet a question of some imjantanee wlietlier it would 
not boa profitable spceulation to take up Ihe inanufaetun- of indigo 
grown on rieh soils outside Biliar, such as tlios<‘ of .Jorliatand .lal))iii- 
guri. From such soils, the yields <»f indigo .should l»e of (he onler 
obtained in fiihar when the .Java plant was iirst intnalneed 25 to 
35 seers per acre— a yield which woidd give iiandsoine prtdits eve)i 


at pre-war prices. 

That the Biliar soils are i;u|KibIe of very great nnpi»»venien( 
by proper manuring with j»ho.sphates^ is clear in the few cases where 
e.xperiments liaVe been sA’steina'tically made. 1 have gi\ en detail's (d 
these in my Indigo Publicatum No. I and a former ]iaper in this 
•Journal.® I have also, in the Indigo Publication r«*ferred lo. shown 
that although the present price of superphosphate is high the 
increased returns even in the fii-st year will generally more Ihiin 
cover the cost of the manuring. The late .Mr. Francis Coventry 
in February of last year reported t(> me the results of e.xperiments 
he liad carried out with superphosjdiale as follows : 

“ TIw appliaUiou of 'i to i cni. of 22 /av ernt. xiifH-rphoKplnUc 
j)cr acre on good gualitg Uinda but that Iiihx not been nmnurnl for over 
lii'o years has given quite three times the yield of mnslurd on the. 
untreated a/ttas : the, results with indigo seed leill Im' inueh in the same 
l>roimrtion. When applied to jM)«»r«‘r lands the diflereiice in both 
niustard and indigo seed is even inon* marked tiian in the better 


* Th*t (he fftiloro ol indigo is not due mniply to indigo loUowing indigo in Iho e«ni< 
Innda is clear from the fact that on many estates now indigo fails badly m lands which havc 

l-een leased out to rotuof* wid hnvo not grown indigo for 3 or 6 years. , w 

• •• The Phosphate Depletion of the Boils of Biliai.” Agricvllural Journal S,h , i«l 
Indian Soienoe Congresa Number, 1917, p. 77. 



464 


A«UtCUt*TUttAL JOURNAL OF INDIA IXIII, nt. 


quality lands, in some oases the yield being half a maund or no erop 
at all in untreated land as against 4 maunds with phosphate.” As 

regards the yield of tjre^n jiUint Mr. Co^‘cntry stated the increase 
is Very great, sometimes lialf us much again in the first cutting 
and double the quantity in the second cutting.” Where no phos- 
phate was applied the mustard plant frequently died out entirely 
and the indigo failed to give a second cutting : where superphosphate 
was used, an excellent mustard crop was obtained. 

It should carefully be noted that the maximum effect of super 
on indigo does not show in the first year, as it takes time to wash 
down into the subsoil where the indigo feeds it is the subsoil 
which is now most deficient in phosphate. Mr. Bernard Coventry 
writes to me in connection with past trials with superphosphate at 
Dalsing Sarai "The residual results were very remarkable and the 
considerable profits which Daising Sarai made in the years following 
the application were attributed to it by my brother. Though the 
expenditure was considerabie yet both the immediate and residual 
effects fully lustified it." In this <iase half the total cultivation 
was treated with superphosphate — alx»ut 3,(K»0 acres in all — so 
that the results are those of actual large scale working. 

The mamirial experiments made at Pusa^ liave shown tliat 
the yield of cereals (maize or oats) is doubled by treatment with 
sjjper alone (as compared with no manure) whilst when super is used 
in c.onjunction with green manure (the best form of manuring for 
(iereals) the e.rop has been increased three- to four-fold. Mr. M. M. 
Mackenzie luis stated tlmt by manuring with superphosphate plus 
green-manuring at 8apaya the avemye oul-turn of oats per acre 
has been doubled in three yeara. 

Mdi.ot801b. 

Ini year average oui-tiiru per acre ... ... ... ... 12*0U 

2nd year „ „ „ ... ... 19-50 

3rd year „ „ „ „ ... ... ... ... 23*00 

l think it highly probable that by systematic manuring for a 
period of 5 to 10 yearn with superphosphate it should be possible 
gradually to bring bacsk the yield of the Java indigo plant to a high 
level and tluit estates on which the yield of indigo has dropped 


^ Fur data, nt my article ”Thc Fiiusphatc Depletion uf the Suila of Bihar.” 
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to 5 to 6 seers per acre would In* able in time to yield 2n (<> -Jj seers, 
yields which are clearly possible in Biliar, in the lifrht of the Belsiu'tl 
experience (see Table IV). 

The question of such manuring is one of great imjHjihtne.e 
not only in regard to indigo butalso toother (Tops grown onplanteis' 
zerats. A good crop of indigo greatly improV(*8 the land for subs(!- 
quent cereal crops, not (Uily by its yielding a good su})ply of sni 
as a manure, but by its diivct action in iiKTt'asing the supply of 
nitrogen in the soil - tlu* princi|)al food retpiired bv the (•(•ri'iil 
(;rop. The great value <tf the sect is well known to plantins in 
many cases land manured with sed is sulweqnently let t(* rnii/ats 
for growing other crops such as toljacco, and the increased rent 
willingly paid by the miyat bn- such S(M‘t(*d Linds is often surprising. 

The present day planter is not nnuely an indigo mannfaetnrer 
as in the old times, but a general farnn'T, and a large part of his 
income is derived from otluT crops following indigo and from 
manured land let to miyats for spe<;ial crops (lolvaeeo. chillii*s, 
etc.). In fact scVei'al planters have told me tluit the other croj.s 
grown (with the aid of sect) nearly or entiridy ])ay all tin* costs 
of the estate. Wluitever indigo is made is clear jirotit the actual 
costs of manufacturing indigo are small. Now by proper manuring 
with superphosphate not only can the yield of itidiyo itself \h‘ gnaitly 
improv'ed but the yield of manure (sect wa ter a nd seel) will be grea tl y 
increased also (from 50 to 100 per cent.). Tims the lands can l»e 
more intensively manured for otlmr cro].s which follow indigo. 
The experiments at Push and (»ther jdaces in Biliar liave hIiowti 
that by proper manuring with snjier and green manure, the out^mt 
of other crops, especially ccuvals, can be doubled in a few years 
(see the tiapaya results above) or even trebled. The more seet 
there is available the higher too will be the rent which cun be 
demanded for lands let out to raiyuts. 

If at the present time (tojis other tlian indigo largely |Hiy 
the costs of working the estate, the increased yields of such cro|)H 
caused by manuring should be clear profit which would enable 
the indigo itself to be sold at a cutting rate to keep down competi- 
tion of the synthetic. It must be clearly borne in mind tliut the 
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itidigo is grown not merely for itself but largely for its effect in 
enrioliing the soil by th(! direct assimilation of nitirogen from the air 
and by its jn'oviding krge supplies of »eel which greatly enliancoa 
tlni value of the land by its mauurial qualities. 

That the alx>v<! picture of the cumulative advantages of phos- 
)>iiate manuring is not a fanciful one but is cajmble of certain realiza- 
tion is clear from the actual histoiy of agriculture. In fact the 
position of Bihar to-da y appears strikingly similar to that of England 
nearly a century ago. Luge towns were then growing uj) and the 
continual removal of croyis and dairy produce, especially the latter, 
to the towns, rapidly impoverished both soil and pastm'e. The 
introduction of the manufacture of superphospliate by Sir John 
Bonnet Lawes shortly after 1845, had a marvellous effect on fertility 
throughout tlu* wlwde (;ountry and on the yield of dairy produce. 
Nt)t only was the* pasture land revived by the direct a(‘tion of the 
phos]>Ivite but far larger crop were obtainable from arable lands, 
es])ecially root crops, and it thus be(;ame possible to keep more 
cattle. These indirectly helped fertility (especially in the case of 
cereal crop) by 8U]>plying larger stocks of farmyard manure, and 
a rapid improvement of the soil became general tlu’oughout Great 
Britain. 

'I'hat similar suiprising results haw followed the use of super- 
phospiiatt; wherever the soils are natui'ally deficient, is also a matter 
of history. The writer, when working at the liothamsted Station, 
ha.s been repeatedly assured by visitor's from Australia that probably 
the principal factor in the prosperity of Australian agricultiu'e 
has been the introduction r)f phospluitic manures there, which by 
increasing the fertility of the soil made it possible enormously 
to increase the number of sheep and cattle reared in tluit (country 
and so at the same time greatly to increase the output of wool. 
Mere again the effects of the making good of one single deficiency 
in the soil, reaidetl «'.umulatively in half a dozen directions and 
so greatly increased the general wealth of the community. To 
the writtM' it seems certain tliat similar advantages would 
accrue from the widespread adoption of phosphatic manuring 
in Bihar. 
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The. pemlty of procrastination. 

Th6 t;iin6 factor is an inipoi'taiit one in the roiniiiji strupplo 
botweeii natural and aynthotio indijio. If projx'r niaiuirinii trials 
be not immediately instituted it appeai-s certain that in tlie next few 
years the indigo crops throughout Biluir will fall off in an alarming 
way. The kind of thing to he expecte<l can he judged from the 
actual example of Belsand where in the four \’ear.s hetween IflOS 
and 1912 owing to thespreadof *• will. “ iheoutjml of indigo h>ll from 
604 maunds to 220 maunds on a slightly increased art'a. Becentlv 
several cases liave been reported to me of the complete failun* 
of August and October sowings at an early stage of gr4)wfh. One 
of the most interesting is that of a Held whieh was sown during 
the rains (July 1917) for a .Java seed eroj). The seed germinated 
well hut after the plant had n*ac.he<l a height of (»" it. became dismisral 
and gradually died out it nev'er rearhed a height of mor»> than 
island by October nothing was h>ft but thin stir^ks. 'I'he lami was 
then harrowed and re-sown in Ordrtber for a .Java manufacturing 
crop. Again the plant germinatrsl well bid the small jdant soon 
became diseased and largely died out. 'Pin* land was then re-sown 
with Bumatrana plant early in March : again ther<' was a graul 
germination but by the end of March the plant had again c.om})letely 
failed. Here three successive sowings of iiuligo which germinatetl 
well died out after reaching the height <>l a few inches, I havi- 
met numerous similar cases in diib'rent |)arts of Bihar. Fields 
which several years ago gavi* goo<l yudils of iiuligo luov fail to gi\e 
crops at all— or poor, diseased and stunted crojjs. Jiiisl year (1917), 
.'IS already pointed out, owing to the* giuii'ral failure of khoonties, 
the yield of indigo in Bihar fell ofl by 17 ])er cent, as compared 
with 1916. 

It is certain that possible improvements in manufacture alone- 
although these are very considerable can (“ffeiit relati\'ely small 
increases in total jHeld unless attention is also given tf) remedying 
the exhaustion of the soils. This is obvious from the fa(it that if 
the crop falls to about one half during the next few years ami 
at Beband the actual falling off in four years was B.*? per cent.- 
any large increase (say, even 40 per cent.) in output which can be 
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<‘ff(>(;te(l ill the future, by imprfiVed methods of manufacture will, 
oil the ludf crop remaining, fall very far short of balancing the 
enormous loss in the (srop itself— in fact there will still be a loss of 
30 per cent, as compareil with the present yield per acre, using the 
present unimproved methofls of manufacture. On the other hand, 
if the crop were increased by manuring by 100 per cent. — ^and I 
consider such an increase could be realized in a few years — and at 
the s<ame time a 40 per cent, increase in yield of produce were practi- 
cable on the increased crop, the total indigo produced per acre would 
be increased nearly threefold. This is clear from the following 
numbers - 

IV-sent crop per acre taken as 100 yielding only 70 parts of 
its indigo. 

Present crop doubled by manuring as 200 yielding with 
improvements the whole of its indigo, 200 parts. 

Unless estate manurlal trials be started Immediately It appears to 
me certain that the next few years wili witness a very large failing 
off in the output of natural indigo. This will liappen at the time 
when (fompetition with the synthetic is most severe and it is most 
important to have a large output in order to be able to sell at a 
low price to compete. Unless proper phosphate manuring be 
adopted — and tluit rapidly— the natural dye will be seriously ha ndi- 
capiied in the next, few years and its final extinction rendered 
certain. 

Kighteen montlis ago I pointetl out the relationship between 
the phosplute deficiency of the soil and tlie wilt disease of indigo 
in Uiluvr and luive since, been constantly advocating the necessity 
of superphosphate as a manure. With a few exceptions, planters 
liai'c. howei'er, as yet, not made up their minds to carry out manurial 
trials on their own estates- -each one apparently is waiting to sec 
what his neighlKiur does. In this case time is precious — thesuper- 
phospliate acts slowly as a rule, and if competition with synthetic 
is to be met in the near future, each planter must make trials to 
ascertain which fields on his estate best respond to treatment 
with super^ihospliate, so as to lie in a position to take up manuring 
on a large scale within the next few years. If the industry is to be 
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restored a ooiisiderable outlay on superphosphate luanurt's will he 
required in the next (ew yivirs. The large prolits realized by iiuligo 
estates since the war should facilitate such an outlay ; it remains 
to be seen whether the remedy will be taken in lime. 


(To fie colli inueff.) 



RAINFi»LLL, IRRIGATION AND THE SUBSOIL 
WATER LEVEL OF THE GANGETIC PLAIN 
IN THE UNITED PROVINCES OF 
AGRA AND OUDH. 
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('. TI. TIUTTON, M.T.O.E., 
jMlrlfi VhifJ Etifiinerr, P.W.D., Irrigation Branch, U. /'. 


ff'onfiniicfl from vol. Xfll, 206 ] 


IT. THE WELL-IRRIGATED TI ,0T. 

Tabi<k I (v<»l. XTTT, p. 204) shows tht agricultural and 
ivrigaliou statistics o{ this tract, for tlie famine years of 1890-07 
and 10(t7-08 correcded in the maimer already explained to shf>\v 
the total area irrigated during the year. 

The total area irrigated in 1907-08 sliows an increase of 32';i 
])er cent., it was 31'2 per cent, of the total cro})ped area of the \ear 
an<l 33 per cent, of tlie normal cultivated area. The corresponfling 
figures for the same year for tlie canal tract were 60*0 per cent, of 
t.he total cropped area of tlie year anti 60 per cent, of the norma) 
cultivateil area, figures wliich show how much better protected 
against famine this latter is. Except for some small arefis in Muttra 
and Cawnpore and a considerable area in Agra, Fatehpur, and 
.VUahabatl, the canal tract is completely protected against famine, 
wliereas tire well tract is not so. Wells in numbers o,an do much to 
mitigate the effects of a famine, but they cannot save the Jeharif 
crop ami the cattle give out under the stress of constant irrigation. 

Oomparmg the ek-fadi figures for irrigation from wells and 
other sources it will lie seen that well irrigation in 1907^8 shows 
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tbe remarkablo inoivase of 49 4 iicr vvnt. due to f|„, jr„.at in.aviuso 
111 the number of wells siiiee IS9()-97; on flu* oti,(*r luiiul imsufion 
from other sources sh6\ra a decrease of 19 3 per cviit. due to pooivr 
supplies in the jhils* 

The eh-foftli area irrigated per well in use in 1907-os was 
jivst 3 acres. 


The alluvial deposits of sand .and cl.av underlving the (Jangetic. 
plain are of unknown depth : they have Is'en proved by borings at 
Lucknow' to a depth of over 1,000 feet. 

The .sulisoil strata may rough.ly In* said to contain .‘13 per cent, 
of o|)en pore spae.e which lielow the water la,bl(‘ is tilled with wafer ; 
this will, however, yield to pum))ing al»ou1 2.> per cetif. only, .as a 
certain percentage clings to the jiarticles of silt and sand and cannot 
be dislodged by gravity. 

The total area of well irrigation iti this fraitf in the famine year 
of 1907-08 was th.e maximum hitherto recorded, viz., 2.100,000 atTes 
approximately; the total aiea of thU tract is in round figures 
12,800,000 acres, about six times asgrtiaf. 

Tf the depth of water used in well irrigation is* l.iken as 8 inches, 
a full average for three waterings, this de|»tli isecpiivalent to a depth of 
only 1’3 inches when spreiwl ovm* the whole area : in olhei wonls. the 
draught on the w'ells, if consi<!ered ecpially distributed over the whole 
art^a, would have loweml th.e grouinl-waf<‘r l<*vel alK)ut 5 inches. 

fn the absence of any arte.sian atstioti tlie rainfall over this tract 
must lie the .sole source of .sujtjJy of the ground-water. Pilibhit. 
however, in the north of this tract, no <loul)t meives some contri- 
bution through seepage from the niinfall on tlu* ama to the nmth 
of it which eventually finds its wav' t«* lower levels. 

The mean annual raiiiftall of this tmet is .38'tiO iju'hes, juid, as 
will be showm later, about 12 inches of this percolates through, the 
upper strata of soil to raise the ground-water level, whicdi from what 
has been already stated would rai.se the level about three feet. 
As to how much this is reduced by .seepage during tbe year is 
quite unknown ; it is clear, however, that the effect must lie 


Natural d<*prtftsiona in whi<'h Vai<*r accunailalor. during th** raina. 
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considerable and sufficient to keep the subsoil water level within 
certain limits in spite of the low velocity of underground flow. 

Surface evaporation wouhl appear to play no part except where 
the water table rises to near the surface, for 7 — 10 feet appear to be 
the limit of capillary action even in certain fine soils. 

Ihe above figures, even if only approximately correct, as it 
is believed they are, show that the draught on the subsoil water 
even in a famine year is but a small fraction of the increment of 
percolation from the mean rainfall, and that therefore the subsoil 
water supply is for all practical purposes inexhaustible. 

ft is not contended, however, that excessive draught on the 
underground water within limited areas might not result in a 
permanent lowering of the water table. 

The Amritsar pumping scheme is based on this expectation. 
This work which will shortly be put in operation will be the first 
serious attempt in this country to correct by pumping from tube 
wells, sunk from 100 — 200 feet below ground, an undesirably high 
spring level over an area of some six square miles due to the combiiUKl 
effects of seepage from th.e canal and over-irrigation : the water tlius 
])umi)ed will Ik> used for irrigation instead of water from tlie canal. 

Ihis wt)rk should afford valuable information as to its effect 
on the water table in view of th.e further extension of power pumping 
fiom tulx» wells in the near future. These in Oudh are so few in 
number at ])resent, a)ul each of the comparatively shallow perco- 
lation wells al)stracts so small an amount from the underground 
supply, that, even in limited areas, we appear to be within no 
meivsurable distance of the time when the increase in the number 
of suc.h wells is likely to lead to a permanent faU of the water level 
t<» so serious an extent as to affect their working, and we must 
therefore look for other reasons for the continued fall in the subsoil 
watn IcmI in recent years, which has lieen the cause of considerable 
anxiety amongst the cultivators of Oudh. 


The first mention in the Season and Crop Report that the 

® serious extent occurs in the year 

V complaints; in 

1 12-13 It IS stated that the fall continues and, in the wtods of the 
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Commissioner of Lucknow, “ threatens to he a very serious calainih "; 
in li)13-l4 it is stated, ‘‘tlic «lry season an l urifem (leiuand for 
water for irrigation purposes hrouglit into promiiieuce lla* falling itl 
the water level in parts of Oiulli. It is i(‘|>or(e(l the disiricts niosi 
affected arc Unao, Sitapur, Hardtu. Lucknow, and Kheri. and t<t a 
lesser degree Fartahgarh and Sidtanpur. Fmiher. that the lal! h 
more marked in particular aims than iuotlu'is. /•.(/.. in a compara 
tively limite I area round the town of Sali|)ur in I nao District the 
fall was not less than 8 — 10 feet, wh.ile inthe adjoining coiintia it was 
insignificant and not sullicient to reiuhn- tin* widls unservicealile. 
The same feature was noticed in Silapiir Dist rict and also in llanloi." 


It is of course a matter of common knowledge that the, water 
level rises quickly after a year of good rainfall l>nt falls slowly alter 
a year of bad rainfall. Of the, total annual rainlall. part is lost l>y 
direct evaporation from the surface of tin* soil, part hy the tran.s- 
piration of trees and jdants. ])art, hy the interception of trees and 
plants, and a varying proportion «»f the l»alanci*. d(‘pen<li‘iit on tlxi 
moisture content of the soil. ])er<!olafes under t he tones ol gravity and 
capillarity th.rough the iqiper .stratum of .soil into t he snh.sod. < hie ol 
the effects of this movemeid of water is to raise the ,snh.soil water 
which slowly finds its way to lower levels. Ti-e rate of Mow of seepage 
and underground water dejiends upon a miml;er ol lactors. Ihetdtiel 
of which are : (1) the available heail or gnidieiit ; f-J) th<> relative 
porosity of the soil; and (3) th.e tem|;.Matnre of the .soil and water. 
According to Prof. C. K. Schlich.ter. an American a.iihoniy on the 
subject, th.e velocity is only one-tenth of a mile per annum m a. line 
sand with grains of ()-‘20 m.m., h.avinga porosity of :{2 per « enf.. 
and a temperature of 50‘’F. under an hydraulic gradient of ICIO feel 
per mile. French engineers arc agreed that, even in coarse water- 
bearing sand, the velocity of flow does not e.xceed one nil e |Ka 
annum. It is clear that in Oudh with a much flatter hyilraul.c 
gradient than 100 feet per mile the movenwnt of ground- water is 
extremely slow. In considering the question of the ground-water 
supply and levels it is very imiwrtant to have some idea of what 
proportion of the normal rainfall reaches the subsoil to replenish 
the ground- water supplies. 
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Evaporation and Drainage. 

Tli« only records of any olwervations made in India that^iave 
I)eon publLslied, as far as T am aware, aie those described in the 
Records of Drainage in India by Dr. J. W. Leather,' from which the 
following facts are abstracted. The observations at Cawnpore 
with two drainage gauges six feet deep, the surfaces of which were 
maintained fallow but not allowed to become compacted, furnish 
us with some idea of what proportion of the annual rainfall percolates 
through the good, well-cultivated soil of the Indo-Gangetic alluvium. 

iVs a result of five years’ observations, 1904-08, with an average 
annual rainfall of 31 ‘4 inches the drainage w'as 12*3 inches or 38'2 
per c-ent. and the evaporation 19’1 inches or 61*8 per cent. In 
1903-04 wh.en the rainfall ivas highest, viz., 46*51 inches, the drainage 
was 21*25 inches and the evaporation 26*26 inches ; in 1904-06 
when the rainfall was lowest, viz., 20*61 inches, the drainage was 
3*14 inches and the evaporation w'as 17*47 inches, figures which 
show how much, the percolation depends on the rainfall and that, 
as Di*. leather states, th.e amount which evaporates during the 
12 months at any place is almost constant or at least varies in only 
a subordbiate degree and is generally highest in a wet year, conclu- 
sions which are (ionfirmed by similar observations in England. 
Since the whole of the ramfall was impounded on th.e surface of these 
gauges Ih.e resulfs do not take into account the surface flow off the 
ground whiidi takes j)lae.e, to a limited extent, even in a monsoon 
of low rainfall of which the increased supplies in the local rivers, 
streams, and jhils are evidence. The results, therefore, for both 
evaporation and drainage, e.specially the latter, are undoubtedly 
in e.xcess and require coiT0(;tion to allow for surface flow-off. The 
above ivsidts are for gauges kept fallow' and it is necessary, since 
any tract of country is partly under crops, trees, or grass, to consider 
the effect of (>roppbig, for it is evident that the quantity of water 
found to be evaporated from fallow soil will be less or greater than that 
evaporated and transpired from that under crops, according as the 
effect of protection is less or greater than transpiration. 


* Mem. Ihj^. India, Chem. Ser., yol. II, i\o. 
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According to l>i. Leatlier, the effect which orojts ])ave tm the 
amount of drainage and evaporation is the Jesuit of several factors, 
viz. — (1) the amount of v^-ater transpired depends largely on the 
weight of the crops : each crop has a transpiration ratio peculiai to 
itself, but the variations in the nuignitude of such ratios an^ gener- 
ally small compared with the differeiuvs in the weight of tlie crops ; 
(2) a growing crop protects the soil moisture more or less from evap»t- 
rating into the air ; the normal circulation of flie air over tins soil 
is retarded and the air within the croj) is tlnis jiiaintained in a highly 
saturated condition, at the same time tJie plant reduces The amount 
of water in the surface soil. The observations on the cropped 
gauges, both at Cawnpore and I’usa, are too few in mimher to 
draw very definite conclusions from, but, as far sis tliey go, they 
indicate that the effect of a crop is to reduce tin* evaporation ol the 
soil and that a good crop, while transpiring large amounts of walei, 
reduces the loss of moisture )»y evaporation from f, to .1 of tliat 
from fallow laud. 


tSURFACE l?LOW-OFF. 

. The aimual flow off a catchment, is most diHicult to estimate 
as it depends on so many factor's, cc., tlie amount and duration of 
the rainfall, esjrecially the hourly rate of fall, the condition of tli 
ground when the rain falls, the season of tl'c \iai, the ana 
configuration of the catchment ar'ea, the chauu tu of the sot , am 
the cultivation and cropping of the land. 

Pot the well tract under consideiation the run-off ‘*1 

average rainfaU might be 15 jrer cent, of the monsoon rainfall and in 
a year of minimum rainfall only 5 per ixuit. of th.e same. le on y 
method, however, of ascertaiiung with any degree of accuracy the 
loss by seepage and the surface flow-off from any catcJiment would be 
extended gaugings of the streauts which diuin .such cute iinei. s. 


Intercettion. 

There Me no <1atn available oC the amount o£ the rauihdl ).»t 
bv mtereention o( trees and groauig cro|« and evaporate.) aitho.it 
ever reaehing the grouinl. rrobably some 10 to 15 per cent, ol tl,e 
raiuiall is ordinarily so intercepted. II sufflcient data oxlsled l 
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would be possible to make an estimate of the amount of the various 
losses lf)r tJiis parlioiilar fraot ; out of a gross area of nearly 12,833,000 
acres, about 410,000 acres are under forests and groves, 1,900,000 
ucnis ar(i desigJiated as not available for cultivation, mostly under 
grass or send) jungle, 3,000,(M)0 acres are cultivable waste, also 
mostly und<;r grass or scrub jungle, and the balance of 7,523,000 acres 
represents the )iormal (udtivation, this latter at ditferent periods of the 
year is (iither under crops or lying fallow and may Ixs tilled or untilled. 

hlVAPOUATlON AND TRANSPIRATION LOSSES. 

Tlutu) are no data as to the evaporation or transpiration losses 
o( ail area under foi'cst trees. Generally transjiiration losses are 
very large, hut owing to mnlcli, shailing, and protection from wind, 
diioct soil evaporation is small. Probably the be.st e.stimate of 
\va*er losses by transpiriition could lje made from direct observation 
iis to tl'.e state of development of llie crop or the amount of dry 
matter developed. A determination of the transpiration losses by 
this method involves three factors: (1) the area covered by a given 
kind of vegetation ; (2) the transpiration depth ])er unit or crop 
yiidd ; and (3) the average crop yiekl ])er acre. 

'Die diita lor (I) and (.3) for any year can be obtiiined from the 
stilt isles of the Agricultural Dejiartment. Data as to transjiiratioji 
losses in terms of crop yield are very few at present. This method 
of estimating transpiration lo.sses is admittedly approximate, but 
has at least th.e merit of being founded on matters capable of direct 
observation. 

hit tie iidormation is as yet available as to the evaporation 
Irom soil under crojis ; this too must vary with the degree of 
cidliv.ilioii. 'Phe fallow surfaces of th.e Cawnjiore and Pusa 
gauges weiv untilled, and the results for surface evaporation are of 
eoiirse liiglier tliaii for tilled soil ; in the case of this latter too surface 
liow-olf would lie diminished while drainage woidd be increased. 

The evajioration loss from a soil surface, according to Horton, 
is the product of two factors, evaporation rate and evaporation 
opportunity, this second being a term involving the degree 
and duration of moisture in the soil. In general the evaporation 
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iopportumty is less thanimity and coiuseqnently tl'.e fvaporation loss 
from a soil surface is less than that from a free watt'r surface .sul)je(!t 
to the same conditions of evaporation rate. Ife also states iliat 
most existing evaporation formulieare in error in that th.ey imrolve 
a linear factor for wind correction sucli tliat wind effect. aj»|>ar«'nlly 
increases indefinitely as the wind velocity iiuavases. Ife states 
that it has been proved (‘xperimentally and is moreover indicated 
by physical considerations tlmt, since the wind <‘.an do m* inore than 
remove the water vapour us fast as it is emitted from a water «»r soil 
surface, there is a maximum or limiting value of tiie wind factor 
corresponduig to each surface temperature, and ll>at ap|)aivutly 
this value corresponds to a wind \elocity of about 15 miles ]s>r hour. 
The data regarding evaporation from soil surfaces in th.is (tounfry 
are at present too few to frame any fairlv clo.se estimate tliereoji. 

The following figures us to the <lispo‘;al of tl <“ mean rainfall of 
this traet arc given by me with some dillidence but after a stinly of 
such data as are available. 

IliriiPE 

8iirf;ice tiow, I "» per cent, of the khuri/ramfiiW t>f t.iy .H7 in. 

Interception ... 

Evaporation ... ... 

Transpiration ..... 

Drainage ... — *- * 

Total :w li 

It may, J think, Ije .stated with .some c(»ididence that the drainage 
is between 10 and 14 inches, fn I9(t7-OS ojily .U ],ei ceiit. of the 
normal rainfall was recorded or 20’ S4 inches. /Vs alnuwly stated 
the quantity evaporated Is nearly iiidejxMKhuit. of tlie raintall and 
the following figures give some idea of its <lisposal. ^ 

Surface flow, t*) per cent, of /c/iari/ 1 ainfall ••• 

Interception ... ... ••• 

Evaporation 

Transpiration ... ... ... 4"0 

Drainage ... 

Total ... 21*0 

It is fairly evident that in such a year not only was there no 
drainage, but tbore was also some reduction in the mowtuie content 
of the upper strata of soil which is in aocoidance with fact. 
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The figures given are but approximate, based on the best data 
available, but, considering the large number of various factors 
involved, probably a more satisfactory method of ascertaining 
wlmt proportion of the rainfall percolates to raise the ground water 
level would Iw to telect a certain number of the non-irrigation wells 
outside the influence of the canals and at which the water level has 
been observed for some 30 years, and to endeavour to correlate the 
rise of tlie water level l)etween the May and November observa- 
tions with the rainfall : the fall between the November and May 
observations would indicate for this period the effect of the subsoil 
How. I regret f have not with me the necessary data to attempt this. 

Tabic If sliows tlie mean annual rainfall, together with tlie 
variations from the mean for each year from 1901-02 to 1915-10 
lor eacJi distriid in the tract imder consideration : it shows that 
from 1901-02 up to 1914-15 the amnial rainfall was rarely and then 
but slightly above the mean, that it W'as frequently in considerable 
defect, and that it was not in any considerable excess until 1915-16 : 
it also shows that the total deficiency up to 1913-14 amounted in 
most districts to a year's mean rainfall and in a few districts, e.fj., 
I'ilibhit, LJnao, Sultanpiir, ilardoi, aiul Kheri to considerably more 
tliaii thus. Tlie iwriod of greatest deficiency wius from 1905-00 to 
1908-09. 

For this tract as a whole {vide Table III), the deficiency was so 
great in two consecutive year's, viz., 54 per cent, of the mean in 
1907-08 and 05 ixu' «!ent. m 1908-09, that it is probable that the 
rainfall contributed little, if anythuig, to the subsoil water supply : 
while at the same time, the water level was being steadily lorvered 
by seiepage into the rivets and streams and also, but to a much smaller 
extent, by the steady draught of water for irrigation from wells, 
jhihs, and streams. i 

If all tliei'e facts be taken into consideration it is not surprising 
as the result that there has been in recent years, mz,, from 1908-09 
up to 1914-15, a «!onsiderable and more or less continuous fall of the 
suUsoii water level over the whole of this well tract. 

The whole of this well tract is remtvrkable for the large number 
of jhils, either shallow and isolated depressions, or chains of such 
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separated from each otlier by high neolcs \vlii(ih arc ovcrtt>pjH‘(l 
only in a good monsoon : these depiessions aiv largely iv.stn’ted to 
for irrigation. 

In the dry year of 1899-19iM> the total irrigation Iroin " other 
sources,” i.e., jhUs and streams, was 842.1. *17 aeivs ; in the tamiiu- 
year of 1896-97 the area so irrigated was 4.‘J9,89I acres, and in that 
of 1907-08, 354,868 acres; the.se fignii's show that tlie available 
supply from other sources, chiefly jhiU. was ccmsiderably Ic.^s m 
this latter year. 

This well-marked feature of this tracd has, without doubt, a 
considerable influeiu^. especially locally, on the subsoil \\al«‘i 
level. One of the Iwne.flts which iv.^ult tioni tie conslrncthn of 


reservoirs and tanks in llundelkimnd is a general rise of the watei 
in the wells in their pro.xiiuity. and tlieo' is not the least dindit tluit 
these depressions when liolding water have the same l(Hal elTecI 
and that their widc-.spread distribution aticounts in a large measure 
foi the somewhat high subsoil watei le.vel over many parts of Ondh. 

In years of light rainfall the surface llow-oll is but small or 
even nil, and in (ionstMpicnce th.ese depressions aie jurt iillo<l, and, 
moreover, soon after the close of lh,<’ nionstam tlniy art* <inicKly 
emptied by irrigation: the tdfect (»f .such s<‘asons on tin* snbs<»il 
water level, more particularly in th.e areas around these depie.^sioiis, 
is considerable, and the same effect would Is* iv.dized when tlie.M* 
jhils are drained in order to reclaim the land tr> cnltivatmn as has 
already been experienced at Sjilijmr where tin; considerable fall 
in the level in a comparatively limited .irea must Is' <lue to dnunage 
operations on the top of a series of years <d shoit i.iinfail. The 
fall of the subsoil water level in Ondh in nnamt years and whiidi 
has been more particularly nuirked in limife<l local areas is thus 
sufficiently accounted for. 

The monsoon rainfall of 1915 wiis very heavy, vi^., 47 |mu (.ent. 
in excess of the mean, and in eonsecpience it is reported that the 
jhils were filled to overflowing and the subsoil water level not 
only rose to its former level but lieyond it. 

A word of caution is here neiajssary anent the Sarda Canal 
which it is proposed shall be breught into this tract. As an 
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arguincut in support of it tlie staternont has been made that the 
water level generally in Oudli is not as high as had previously been 
supposed. lJndou))tedIy, as a result of a series of years of short 
rainfall, tin; ground-water level has been falling and about 1914-15 
it was probably at its lowest for many years past ; this, however, 
affords no reason for doubting the correctness of the recorded 
observations of Major Foibes and Mr. King. It is evident that the 
gnmnd-water level is subject to considerable fluctuations dependent 
on the season’s rainfall. 

'I’he introducf ion of tlie Sarda Canal into this tract will tend 
to raisi! the water level. This tendency can be counteracted by 
kee])ing the eanal bed above the clay sub-stratum wherever this 
(exists and by ])uddling the canal chaimel elsewhere, also by efficient 
drainage nu'asiircs ; th.e natural drainages must be improved and 
iirtificiial dr.iius (!onstriicted to drain tlie large number of j/tils of 
tluur (iontents, wh.ich. are responsible ui no inconsiderable degree 
for ihe generally high level of the subsoil water throughout Oudh : 
sueli drainage, moreover, will rerdaim to cultivation thousands of 
acires of good land which can be irrigated from the canal. 

In lionclusion, it liris Ireen shown that the marked and more 
cr less continuous (all of the subsoil water level in Oudh between 
t he. years l90S-()9 and 19J4-I5 was undoubtedly due to a series of 
years of d**licient rainfall, and that in two consecutive years, viz., 
1907-08 and 1908-09, little, if any, of the rainfall could have per- 
c-olated to th.e ground-water table. It has also been shown that the 
draught (or irrigation on the ground-water, even in a year of 
severe drought, is but a small fraction of the increment received 
from the mean annual rainfall, and, therefore, if w'e average the 
})resent draught over a series of both w’et and dry years the 
effect in the tUrection of causing a permanent fall in the water 
level must be very snmll indeed, and there appears to be no reason 
on this aiicount to call a halt in the further construction of 
w'ells. 

Fmally, from wl>at has licen stated above, it is clear that there 
are many problems connected with seepage from canals and the 
ground-w^ater level which await investigation. 



LAND AND LABOUR IN A DECCAN 
V ILL AG E* : A K E\' I E W . 


BY 

The Hon. Mr. O. F. KKA'rfN(;K. ( M Iv. J.c.s.. 
Director of Affrirultore mni Smut f ns. lUoni/ttif. 


Such endless dk’ciissioiis hn VO taken ])la(v, in tin* )»a.st re^rardin^^ 
the exact economic situation of the IinHan cultivator, and so inanv 
divergent views, based on general statistics, vague information and 
personal opinion, have been expressetl on the .siibjeiri that it is v<‘ry 
refreshing to find an attempt being made torecerd the exact <»cononiic 
details of a single, typical Indian viJlage. SmJi an atleiu])t has been 
made by Dr. H. H. Maim, Principal of the Poona Agricultural 
College, and three of his assistants, and recorded in a jiublication 
issued by the University of Bombay. Tlie einpiiry is tliormigli and 
detailed, and the record illustrated by inajis, diagrams and jJiotci- 
graphs which add considerably to tlie interest td tln^ book from tlie 
point of view of the general reader. 

The fii'M two chapters deal with tlie pliysical features of the 
village, the climate, geology, soils and waters, which arc. typical 
of a large tract in the Bombay Deccan. Th»* accf>nnt given ol these 
matters is clearly expressed and cannot fail to be of interest to any 
one belonging to this locality, while the information regarding such 
matters as soil-fonruition and subsoil water are of conshhirable value 
to all for whom these subjects have more tlian a passing interest. 

Chapter III deals with the land and its divisions, giving an ac- 
count of the holdings, i7tanis,-f and revenue history of the village from 

* By H<LT.>ld H. Mtuin, D. Sc., and utlH?rs. Oxfonl Uaivorsity I'rt-.-M. J'lin- Ks. 2 or Ss M 
t A form of land tenure which carries partial or compluO.* exemption from the oldigution 
to pay revenue. 
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1700 to the present day, showing how large a part of the revenue 
was alienated to individuals and temples, and for presents, festive 
occasions, and charity in the olden days when the Feshwas were able 
to draw large revenues from other parts of India. In the present 
day there are 140 holdings, aggregating 1,006 acTes, assessed at a 
total of lls. 1,660. Perhaps the most remarkable figures in this 
chapter are those which show how the holdings have become sub- 
idvided under the existing laws of inhbritance, as the population has 
increased. In 1771 the average size of the holding was 40 acres, 
liy 1818 it had fallen to 17| acres. Prom 1820 to 1840 it remained 
constant at 14 acresi and by 1915 it has been reduced to 7 acres. 
Of the total juimbcr of holdings 81 per cent, arc now under 10 acres 
in size, and 60 per cent, under 6 acres. Piuther, these holdings 
liave been fragmented into 729 separate plots of which 463 are less 
than an acre, and 112 less than ^th acre. 

The acstual farms, as now separately cultivat'd, consist of 109 
holdings in 741 separate plots; which means that the average farm, 
as cultivated, consists of 9 acres, brolccn up into 6 or 7 plots. 

Now what results juight bo expected from such con<litions ? 
On gejKU'ul jH'inciples it would be extremely probable that those 
holdings, subdivided Ixdow the economic limit and greatly frag- 
mentiHl in addition, would Iw badly cultivated, and that no perma- 
nent im])rovements or progressive development of the land could be 
secured. This is, in point of fact, exactly what we find. There 
is a river in the vilUvge containing jierennial water of good quality, 
which would readily lend itself to irrigation, and also two large 
nahw* which contain Avater for sometime after the monsoon. The 
wat(»r of these is not used at aU for irrigation. Eleven wells, built 
in former times, contain a fair water supply ; but even these are 
little, used for irrigation, and the people give as a reason for not 
making better use of the water, the fact that the land has been so 
much subdivided, and that the wells usually belong to several 
co-sharers in what was originally one holding. The damage to the 
lands by siirfaco scouring and deep gullying in sloping lands is 


• Huviiivsi or water courat's. 
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re«:onle<l, and it is also uofod that wry Httio effort is iiualo toromcd\ 
this. To quote the authors* words : “ Tlie limit of effort in this 

village has been in a few eas(‘s to level ami emUink liohls wliieh are 
actually nearly level, and to divert streams of water, which would Is' 
likely to damage the fields, either on to someone el.se’s property 
or on to the roads and footprths in the village," \o mention is 
made of any other improvements to the land, and it may Iw confi- 
dently assumed that none have been made. In short, the net result 
of excessive subdivision and fragmentation of the lami has l(een 
to preclude all idea of steady development, and, to some extent, 
to render useless such improvements a.s were imule in times before 
this excessive sulKlivision of land had taken place. 

The nature and condition of crops iire dealt with in the next- 
chapter. As might lx* expected from the ecom»mic, c<mditions, the 
situation is anything but .satisfactory. There is little intensive 
culture, few valuable crops are grown, and the out-turn of the <ro]is 
grown is very poor. Jownr (A. Hwrihum) and Imjri {Petniixi'tiim 
typJioideum) arc the main cro])s prtMluccd. lndce«l in 
no less than 770 acres were under these two cro]>s (tut ol a 
total cultivated area of 874 acres. The more valuable crops 
grown are wheat, carrots, peas and groundnuts ; while sugarcatie 
is occasionally grown in very small ar(‘as. .\s regards gross out-turns 
it is estimated that on fair lands jotmrgiws 11s. 31 per acre, Ixyri 
Rs. 21-8-0, wheat Rs. 30-2 0. and groundnut Ils. .f.()-l2-t>, and that in 
order to get the general average, evtut in good years, a reduction of 
from 10 to 20 per cent, must Ite made. Tlie figures giviui Ixdow 
compare the out-tmiis obtained on the (Jnvtunment farm at Pooiui, 
under similar conditions, with tho.se estimated for this village 
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The out-turns on the Government farm are secured by methods 
of clean cultivation, timely opera tion.**, and proper rotations. 
They represent the actual average for 5 years, taking good and 
iMid years alik<i. It must therefore he conceded that the results 
obtained in the village are very poor, since they represent in 
every case less than half the out-turns obtained on the. Govern- 
ment farm. It is also a remarkable fact that in the vilkge the 
cultivators nuikc no attempt to cultivate cotton, chillies, or 
onions, which on the Poona farm have given the profitable 
results shown Iwlow ; — 


Value of out-turn. 
(5 years* average) 

C^ottoii 

Chillioti (iinirrif^attid) ... 

Oaions (irrigated for H monthi) 


Us. 74 
Us. 19’ 
Us. 177 


.lerhaps tha most interesting (chapter, however, is 
Chapter VI, where under the heading “ The People ” the authors 
calculate the iiuiome of the village and draw their comdusions as to 
the solvency, standard ot living, and general well-being of the 
popuLition. 

It is to this that the whole of the argument works up, 
and it might have been hoped that this part would have 
been clearer and more explicit than it is. On jiage 137 is 
given what is de.scribed as the “ balance sheet ” of the 
village; but in point of fact it is nothing like a balance 
sheet, and is not complete or very intelligible even as a “ Profit 
and Loss Account ” which is apparently what it aims at being 
for 103 out of 111 families in tlie vilkge. This is a pity,, 
because the tlelails given in the book are sufficient to construct a 
rough IVofit and Ijoss Account ” for the village, vrhich would 
direct attention to some of the most remarkable features in the 
economy of the village, which are now completely obscured. The 
Profit and Loss Account ” for the village for the year 1915-16 
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works out as follows on the Iwsis of the fiLMUJs roconled 
in the book : — 

Profit and Loss Account of the rilhu/e for the i/etir I!)! 6- 10. 


Frofii— j 

Total value of ordinary crops Rs. 1SJ23 i 

Value of produce from fruit 
trees and 6a6t«/ (J. a rabira) Ka. •I(K) ! 

Value of dunff cakea prepared Rh. I/JIHI 
Value of milk produced Ra. 4.K6H 

Value of gul (raw sugar) made Rs. 3,780 

Gross income from land Rs. 28,07'‘^ 

Wages earned outside the 
village Its. | 

Total Its. 42,478 | 


y 
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Vx>»t nf ftnihuj ratflf 
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iiijf fful (‘.ay) 
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Total outgoings 
Net annual piolit of 


itH. 17.8:40 

the \illago 


Hn 


I'otal 

its. 12,178 


The totals arrived at in this way are sul>stanf ially the same as 
those arrived at in various parts of tlie 1)ook, and the only dillerenct' 
is that whereas in the book Ihe method l>y which tlie net profits were 
arrived at is not explained, the Profit and Loss Account piven abi»ve 
indicates the method by which the calculation is made, fn view of 
the smallness of the holdings and the Mij;erabundant labtair in the 
village, it has been assumed that all the labour used in producing tin* 
crops is labour of the village, excoj)! in the case of suganant* for 
which it is specifically stated that outside la bour is always eniploye<l , 
and for this a debit has been made. Tln^ only item tuitered above 
which seems to be doubtful is Ks. 4,800 as the cost of feeding the 
cows and buffaloes. This figure is the same as tlio value of tin* 
milk said to be produced in the village. No credit for* the value of 
the milk was made in the so-called balance .slu*et on ]»age 137, a ml it 
is therefore assumed that the <^ost of feeding an<l the valiat of tlie 
milk produced are held to balance each other. The omission of any 
credit entry for milk may have heen an oversight, but in any case 
the net profit would not have l>een large, an<l the argument remains 
substantially unaltezed. It may also be remarked in passing that 
the area eultivated in 1916-16 w^as less by 121 acres than the nf»rmal 
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{v'aU ))ag<* ()7), so that in an ordinary year some lis. 2,000 
would hav<‘ to added to the net profits of cultivation in 
Ihe village. 

The authors call attention to the very small gross return per 
acre, and this point deserves all the notice that they give it ; but 
what is even more remarkable is the fact that the cost of maintain- 
ing the bullocks and young stock amounts (at a very moderate compu- 
tation) to Rs. 8,000, a figure which is nearer \ than \ of the total 
vithie of the crops. In other words, under the existing system 
the maintenance of the work-cattle is a dead -weight on the industry 
which economically it cannot support. This is a matter of prime 
inn)ortance and denotes a problem to which the old books on 
h’rench farming all refer ; but it is impossible to enlarge on the 
s)ibje(!t liere. 

An even more surprising result is obtained by comparing the 
earnings from cultivation in the village with the earnings from sources 
other than cultivation. Apparently 119 men and 2 women who 
engage in non-agricultural labom can, working without capital, earn 
Rs. 13, .'503 in the year, which amounts roughly to Rs. 9-4-0 apiece 
per mensem, (,’onsidfring the current rates of wages in Poona, 
BoiuKay, and the adjoining canal tracts, this is a distinctly low 
average. Rut when we turn to the agriculturists what do we find ? 
Apart from those who work outside the village there remain 70 men, 
108 women, and 100 children (i.c.. under 16 years of age). Now 
assuming that out of these only 60 men, 120 women, and 40 children 
are capable of vmrk, and that one man is ecpuil to two women or 
children, this leaves 140 male units for the village. These earn 
Hs. 11, 130 in the year , which works out at only Rs. 6-8-0 per mensem, 
assuming that they are working without any capital. But we are 
told that they arc working with a capital of Rs. 93,588 (excluding 
houses). If we assume that they are content with 6 per cent, 
interest on working capital, this means that from agriculture each 
man is earning rather less than Rs. 4 per mensem. If on the other 
hand we take the rate of interest which in the Deccan is current for 
loans made on good security, viz., 12 per cent., we find that the 
agricultiurists are making absolutely nothing by their labour and 



LAND AND LABOUR IN A DECCAN VILLAGE : A REVIEW 477 


that they would be. better off if they sold (heii land, cattle and 
implements, invested the proceed.s and sjit completely idle. 

Now what is the meaning of the appnent paradox that the 
cultivators are content to earn little or nothing by their labour 1 
It is susceptible of two explanations. One is that, in j»i>int t»f (act. 
the cultivators do earn more than is rccjordcd, ;uid the other is that 
they have such an easy time playing at cultivating a few acres that 
they will put up with a liare minimum subsistence for the sake of 
the ease secured. The true explanation is prol>i»bly to Ih( found 
partly in one hypothesis and pirtly in the other, ft would ap|iear 
very probable that apirt from the 121 villagers who are recorded 
as working for wages outside the villam*. a I'crtain numlier do 


occasional work of this nature and so sujiplement their earnings from 
agriculture, and also that in the off-season some money is earned !ty 
carting, apart from the four carts which are noted as jdying for hire 
regularly. Further, in view of the fact that the a wrage size of the 
farms is only 9 acres and that much of the miltivation given is of 
the poorest description, often consisting of nothing more than 
harrowing, drilling the seed , and reaping such crop as grows, it follows 
that the villagers who do no work e.xcciit on their own land must 
have a very slack time. This brings us up against wlnit is ys^rbaps 
the most crucial problem for India. How nuuh w<trk docs 
average cultivator in any tract do > AVhat. is the cin. -'ency of that 
labour? The hours of work and the efficiency of labour var> 
enormously from one tract to another, and the c aus< s of 1 us variation 
afford scope for the most interesting study. As icgan s t us par 
cular village it i.s clear that the standard cf work and its enwiency 
are low. Out of the whole population there arc only four men who 
can, even by courtesy, be placed outside the dead level of unskilled 
labourers, viz., a gardener, a bricklayer, and two • 

while the skill and energy of tlic cultivators may lie pu gw > 
their unimproved lands, the poor out-turns o t le crops, am 
that they Lve to depend on outside labour to deal with a snudl 

area of sugarcane. . . , _ 

The final conclusion of the authors is i epressing, o 

maintain that two-thirds of the families in t c vi age are^ 
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to attain to even tihe low standard of comfort which is considered 
essentia] by the people of such a village. To anyone who knows 
what such a standard is, this can mean nothing else than that there 
is actual starvation in the village, or something very like it. Surely 
this is a matter which would have admitted of actual verification 
on the spot ; but there is no word to show that any attempt was made, 
by observing the condition and health of the people, to verify this 
inference which the figures given so strongly suggest. The low 
standard of comfort in Deccan villages is deplorably evident even 
to the most casual observer, but if there is in this village anythii^ 
like the actual starvation that is implied, this hict is more remarkable 
than any other which has been recorded ; because it may be stated 
with confidence that in this village there is no able-bodied himily 
the members of which are prepared to work, which could not, 
without going 20 miles afield, obtain wages which would not only 
maintain them in comfort, according to their own standards, but 
which would also allow them to save money. 



VETERINARY RESEARCH . SOMR RECENT 
CONTRIBUTIONS. 


In response to the suggestion made by the Board of Soientitie 
Advice for India that resumes of such article.*; mentioned in the. 
bibliography at the end of the Veterinary Section of its Annual 
Report as are likely to be of us«j to votorinary ofRcers in (he 
districts should bo published half-yearly, Mr. A. L. Sheather. 
Director and First Bacteriologist, Muktesar baboraturics. has 
kindly undertaken to contribute smh niawfiu’s. Tliey will appear 
regularly in the January and July issues of tlu.s Journal. — 
[Editor.] 

OLANOBRS. 

Lanfbanchi, a. — The Jntbapalpebeai. Mablein Test. V 
Moderno ZooitUro, 1917, No. 9 (Ex. BM. V hutt. Past., 1918, 
No. 2). Original not available., 

Lanfranchi has tested a largo uuml)er of animals by the injecs- 
tion of 2*6 c.c. of mallein suboutaixeously into the lower eyelid. 
He has noted in a number of cases a (ioiiditiou of .sclerosis of the 
lower eyelid, which has necessitated injecting th<f mallein into the 
upper lid. 

In oases where the result is negative in horses which have been 
subjected to this method of testing on a number of occasions spread 
over an unknown periodi it is advisable to wrait a fortnight before 
carrying out a fredi test. 

HFISSOOnO liTMFBAlfOlTIS. 

Lanfbanchi, A . — The Intbapalpebbal Test in the Diagnosis 
OF Epizoono Lymphangitis. II Modemo Zooiatro, 1917, No. 10 
(Ebc. BuU. V Inst. Past., 1918, No. 2). Original not available. 

As a general rule, the diagnosifl of epiaootic lymphangitis 
presents no difficulty. It may, however, be useful in atypical forms 
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of the disease to have at one’s disposal an experimental method of 
dia(i;nosis. 

Laufranchi has considered the possibility of applying to 
epizootui. lymphangitis a method resembling the intrapalpebral 
test by means of which such good results have been obtained in the 
case of glanders. 

The material injected is composed of one part of pus taken 
from an unruptured lesion and rich in cryptococci mixed with two 
parts of ether. The mixture is left for 24 hours. The ether is then 
evaporated off, and the volume made up again with distilled water. 
This suspension is heated over a water bath to 80° (whether centi- 
gi-ade or fahreiiheit is not stated in the French abstract) for 20 
minutes. After centrifuging, the supernatant liquid is drawn off. 
This constitutes the liquid for the test and the dose used is 2| to 3 c.c. 

In infected animals the inoculation is followed at the fourth 
to the sixth hour by a hot diffuse cndema whicth increases up to the 
twenty-fourth hour, ar.d sometimes persists until the fourth or 
fifth day. A purulent discharge collects, which is in some <iHse8 
quite abundant. 

In animals infected with diseases other than epizootic lymphan- 
gitis, the reaction is neither marked nor lasting. 

'rhe reaction is more severe in infected animals when the lesions 
are dis<aete and have not rea<'hed maturity. The local reaction 
is accompanied by a rise of temperature but no other evidence of 
systemi(i reaction. 

A primary test does not prevent subsequent testa from Ijeing 
carried out. 

A single anunal has been successfully tested on six occasions 
(intervals not stated). 

Finzi, ({.— Compounds op Mercury in the Treatment of 
Epizootic Lymphangitis. BuU. Soc. Path. Exof., Vol. X, No. 6, 
June, 1917. 

The author has treated five severe cases of epizootic 
lymphangitis with mercurial compounds and has succeeded in 
effecting a cure in every instance. 
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The followii]g formula* and methods »»f applii^atiou were 
used : — 

(а) Six grammes of salie.yhUe of meroury in ItMt e.r. of 

sterile “ vaseline oil.” 

1st day 10 c.(i. iujeeted intiamiis(!ularly. 

4th „ 10 (t.c. 

8th „ 20 (!.(;. 

12th „ 30 e.c. 

16th „ 40 .. 

and subsequently 5 to 7 more injections “ ol the same dose at the 
same interval.” 

(б) Five grammes of calomel in too «»f sterile " vaseline oil.” 

1st day 5 (!.c. injected intraimiscularly. 

4th „ 10 c,c. 

8th ,, 15c.(!. 

12th „ 20 c.c. .. 

and subsequently 6 to 8 injections at intervals of ;{ days and in 
doses increased by 5 c.('. at each injection unless <* valence of in- 
tolerance is observed. 

(c) I’erchloride of mercury 1 gramme, sodium diloridi! 
2gramincs, boiled distilled water llM) c.c. This formula 
was used for hypodermic or intramuscular injectiem 
in the same manner as (h). 

{(1) Benzoate of metcjury I gramme. 

Sodium chloride 0’26 gramme. 

Cacodylic acid O' 3 gramme. 

Boiled distilled water 100 t;.c. 

Ist day 20 c.c. hyiKKlermically or inti amusculurly. 

4th „ 20 c.c. 

7th „ 30 c.c. 

11th „ 30 c.c. 

ISth „ 40 c.c. 

and subsequently 5 to 7 further injections of the same dose at the 
same interval. 
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Attention is drawn to the fact that these foimube must be used 
with care on account of individual susceptibilities to meroury and 
variations in absorption. If symptoms of mercurial poisoning are 
observed oily purgatives must be administered and an interval 
of 8 to 10 days allowed to elapse before the treatment is re-started. 
It was found necessary to suspend treatment only, in the case of 
the animal treated with mercury salicylate. 

All the animals are reported to have made complete recoveries 
after 10 to 12 injections. Formulae (c) and (d) yielded the most 
rapid results. 

Bulin, M. — The Treatment op Epizootic Lymphangitis and 
Ulcerative Lymphangitis by “ Autopyothbrapy.” Rec. MM. 
Vet., Vol. XCII, No. 18, 1917. 

In a previous paper the author has published his observations 
ujKiu the use of a vaccine prepared from pus from cases of epizootic 
lymphangitis by means of ether. Li the present paper he refers 
again to this method of preparing the Vaccine and also describes 
a method in which heating the pus with boiled water is the essential 
part. In preparing the vaccine by the ether method pus is collected 
with every precaution to ensure sterility and this is mixed with 
about four volumes of ether and diaken vigorously for a couple 
of minutes. After 18 to 24 hoius a similar volume of boiled water 
is added and the vaccine is ready for use. 

The second method of preparing the vaccine is to add to the 
pus six or seven times its voliune of boiled water and to heat this 
at 70“ for about an hour, 0*6 per cent, of carbolic acid being added 
subsequently. The latter method does not appear to have any 
advantages over the ether method, and the ether method is simpler 
to carry out. 

The vaccines are said to keep well. Exactly the same proce- 
dures may be adopted for ulcerative lymj^wgitis. 

Full details of fifteen oases treated are given. 

The injection of the vaccine produces a more or less ^nounced 
negative phase followed by a positive phase. 
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Altiiough the authoi succeeded in obtaining cures solely by 
means of Ihe vaccine, he does not propose to exclude other reraguised 
beneficial treatments, such as evacuating abscesses, «t(‘. His view 
is that the vaccine should be used in conjmiction with smh measures. 
The vaccines appear to vary somewhat in activity, b>it the author 
has never obtained an absolutely inactive one. Oaie must. U‘ 
exercised that pus from young lesions is used. 

The injections of the vaccine lead to the foriuatiou of small 
local swellings which subside after a short time. 

Successive doses may cause a slight induration which event ually 
disappears. In one case a small area of necrosis was observed. 
It is advised that a series of three or four injections »»f the vaccine 
in doses of 2 c.c. be first given daily and then a single dost* of 2 c.c. 
weekly. The treatment is stopped when no negative jihasc is jiro* 
duced by the injection. Emphasis is laid on the imiKirtance of 
making the treatment autopyothorapoutic and not simply pyothera- 
peutic. 


Velu, H.— Local Reachons in the Treat.mbnt ok Eri/^om 
Lymphanoitis by Pyotheuapy. Med. Vet., Vol. \CT , 

No. 20, 1917. 

As a general rule, the injection of the first dose vaccimi^ 
duces only a slight oedema at the seat of inoculation which is qmt . 

win oomp^d with A. .«d.u«. nf ih. 
phase shewn by the lesions. 

l“^ld7nj.otionnm.ygi«.rm to th. (»rmatK,n.d 
fcoln which . wnnU 

by puncture. Such lesions heal under amis^ frhi« intolerance 
ordinary wounds, provided LTrganisms are discover- 

inOTeases with -each injection. As -ipon be found This 

.bb in to pn^ hnt in «.m. oryptono to. b . buM. 

wM*>mtwoh.a*byMumid«tot were vae mnated a. P ^ 
mnanin. Bus shswod tot two monto ojqposnio 



484 


AOBICULTUBAL JOtBNAL OF INDtA 


tXlII, It 


2‘5 per cent, carbolised normal salt solution bad not sterilized ibe 
ptis. In such cases, however, the abscesses healed up well and 
shewed no tendency to develop into typical cases of the disease. 

RINDBRPJBST. 

Boynton, W. H.— Experiments on the Treatment op Rinder- 
pest WITH Various Drugs. Philippine Journal of Scierux, Vol. 
XIII, Sec. B., No. 2, March, 1918. 

The publication of the experiments recorded in this paper 
was considered advisable on account of the numerous claims that 
have been put forward by persons professing to have discovered 
cures for rinderpest. 

It is noted that in those localities in which successful treatment 
has been claimed, the normal percentage of recoveries is very high , 
reaching in some cases 60 per cent. According to the author’s 
general statement, the following twenty drugs have been used : 
eosin, medicinal methylene blue, cacodylate of soda, atoxyl, quinine 
sulphate, camphorated oil, creolin, permanganate of potash, ergot, 
iodine, potassium iodide, gentian violet, adrenalin hydrochloride, 
nuclein, formalin, chlorazene, castor oil, alcohol, fluid extract of 
mix Vomica, and fluid extract of gentian. 

Reference to the details of the experiments shows that in 
addition to these, salicylate of mercury and cannabis indica were 
also tried. A few experiments were carried out with anti-rinderpest 
serum, with a view to testing its ciurative properties. 

In all, some fifty experiments were carried out, and it is stated 
that “ with the small amount of experimentation that has been 
given to each drug, no promising results have been obtained by the 
method in which they were administered and the dosage in which 
they were given.” 

For intravenous and intraperitoneal injections 0‘86 per cent, 
sodium chloride solution was used, and it was found to bo advan- 
tageous to warm the solution to 4rC. before injection, the animal 
showing less discomfort than when cooler solutions were 
uaed. 
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Only two animals out of tho whole series reoovored. namely, 
one treated by intravenous injection of e.c. of 1 in 4(m»o of 
formalin, and one by intraiieritoneal injeetioi* of (luinine sulphate. 
Other animals treated by thest* methods died. The, |sissibiUfy 
therefore must be taken into eo)i.sideration that. tlu;.su atunials 
woiild have recovered in any case. 

TUBERCULOSIS. 

Glen Liston, VV., ai\d Sopaiik.vk, M. B.— The SrscEPTuuMTY ok 
Indian Milch Cattle to Tcbkrci-losis. htdinn Jvunml of 
Medical Research, Vol. V. No. 1, .July 1J)I7. 

In the opening pages of this ])a))«‘r the autliors stimniarize tlie 
references to the occurrence of tulHUf ulosis among cattle in liulia. 
and contrast the degree of prevalence among tlu-m with the d**gre(‘ 
of prevalence among cattle in Europi». .Vttention indrawn to llie 
fact that Indian cattle do not .stand alone in showing a low' per- 
centage of infection with tuberculosis, a similar state of alTairs 
existing in Japan, Ceylon, and the Malay Peninsula. 

In seeking an explanation «»f the markisl difi'ereiMH! Isttweeu 
the prevalence of the di.seas(‘ in cattle in India and elwwhere, tin* 
more open-air life spent by l])dian cattle, which has been put forward 
as the main reason, is discounted to a vary large extent when the low 
incidence of the disease among animals kept in sluuls in large towns 
is taken into consideration. 

The experiments detailed in the j)a]M‘r were undertaken with 
a view to ascertaining whether the relativ<i freedom of Indian 
cattle from tuberculosis may iwf due either to natural immunity 
or to a relatively greater resistance than lturo|)can c»r American 
cattle. 

As it was impossible to control the experiments by the simul- 
taneous inoculation of a parallel scries of calves from Kuropean 
sources, the results obtained by the English Iloyal Commission 
on Tuberculosis in the inoculation of calves wore taken us 
controls. 
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These experiments indicated that while the subcutaneous 
inoculation of 60 milligrammes of culture of bovine tubercle bacilli 
produced almost invariably a fatal generalized tuberculosis, a 
dose of 10 milligrammes, though often fatal, did not produce gener- 
alized disease. 

As tlie bulk of the milk consumed in India is derived hrom 
bufEaloea, these were subjected to experiment in addition to 
Iwvines. 

Calves 4 to 8 months old were selected, because the effects 
of inoculations with tubercle bacilli are more severe in young animals 
than in adults. 

In view of the rarity of tuberculosis among Indian cattle, the 
animals selected for experiment were not subjected to a preliminary 
tuberculin test. 

The ciilture used was one received from Eastwood of the 
Local Government Board, England, in 1915. It was tested for 
virulence on receipt, and again after subculturing up to the date 
of the experiments by inoculation into rabbits. Intravenous 
inoculations of O'l and O'Ol milligramme produced fatal generalized 
tuberculosis in 22 and 26 days. 

The culture used for the experiments was from glycerine agar, 
and it was emulsified in salt solution, so that each cubic centimetre 
of emulsion represented 6 mgms. of culture. 

In the experiments, 11 buffalo calves and 12 bovine calves 
were inoculated. It was intended to inoculate 12 of each, and keep 
one of each as controls. Two of the buffaloes died prior to the 
experiment. One of these had been selected to act as control. 
One bovine calf was kept as a control. 

Six buffalo calves and six bovine calves were inoculated with 
50 milligrammes subcutaneously and the remaining animals wilh 
10 milligranunes in the same way. 

The clinical history, temperature charts, and poat-mortem 
findings of each animal are given. 

In summarizing the results obtained, a distinetion is drawn 
on the lines laid down by the Boyal Commission on Tubwouloais 
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bstwson aoute generalized tuberculosis and retrogressiv'e tuber- 
oulosis, depending upon the extent and natiu'e of the lesions 
found. 

Of the buffaloes inoculated with 50 milligrammes, one died 
of broncho-pneumonia, apparently not due to the tubor< le becillns, 
three diowed retrogressive tuberculosis at the time of death or 
slaughter, and the remaining two showed acute generalized tul>er- 
culosis. 

Of those inoculated with 10 miliigrammes, one died of broncho- 
pneumonia, two of diseases other than tulwroulosis, and the reniaiii- 
ing two showed lesions of retrogressive tu1)er(;uloHis. 

Of the bovine calves none died of intcriuin’ent diseas(\s. Of 
those inoculated with 50 milligrammes. tUr<‘c showed a(!ute general- 
ized tuberculosis and three retrogressive tulwrculosis. Of (hose 
inoculated with 10 milligrammes, three showed acute generalizcsl 
tuberculosis and three retrogressive tulwri-ulosis. 

Apart from the extent and nature of the lesions ])r(Mluce(l 
by the inoculations, attention is drawn to the duration of life of 
the animals after inoculation, this lasing contrasted with the perhals 
of life of the animal selected from thosis uwd by the lioyal Com- 
mission on Tuberculosis which were taken as controls. 

The Itoyal Commission calves inoculated with 50 mgms. ol 
tubercle bacilli subcutaneously died, or were killed when dying 
at periods ranging from 18 to 70 days ; only one surviving to this 
maximtun, the remainder dying wdthin 47 days. 

In the experiments recorded in the j)res<?nt pu})er the following 
periods of life were observed in animals inxM'ulated with 60 ragms. 
Two buffaloes died of atmte generalized tuberculosis after 67 and 
101 days; three were killed after 126, 128, and 142 days ai;d ^owed 
retrogressive lesions only. These tlirei! animals had all gained in 
weight during the experiment. Of the Iwvine calves, three die<l 
of aoute generalized tuberculosis in 38, 39, and 43 days. The 
remaining tiiiree inoculated with 60 mgms. were killed alter 122, 
122, and 142 days and showed only retrogressive lesions in fosl- 
mortem. 
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Graphic charts are given showing the distribution of the lesions 
in each of the experimental calves and corresponding calf selected 
from the Report of the Royal C^immission on Tuberculosis. From 
the experiments the following conclusions are drawn : — 

The comparative infrequency of tuberculosis among Indian 
cattle, whether buffaloes or bovmes, is due to a natural resist- 
ance to infection rather than to differences in methods of 
housing, etc. 

In view of the fact that some of the Indian calves inoculated 
even with 10 mgms. of culture died as quicldy from generalized 
tuljtfrculosis as English calves, it would appear that individual 
susticptibility varies more among Indian than among English 
cattle. 

The question as to whether variation of susceptibility varies 
with breed has not been attacked. 

Ijcss frequent opportunities of acquiring infection plays a part 
in tlie comparative rarity of the disease among Indian animals. 

Attention is drawn to the darker to indigenous herds resulting 
lr(»m the possible existence of tuberculosis among imported animals. 
Further attention is drawn to the fact that the subcutaneous injec- 
tion of 50 mgms. of cidture of tubercle bacilli into Indian cattle 
does not furnish a criterion us to whether the bacilli injected are t)f 
human or boviiu^ origin. The resiUt of such an injection iutt) 
European or American animals is considered a crucial test of the type 
of'bacilli used. 

The experiments throw some light upon the practical absence 
of lesions due to the lH)Vine t3q)e of bacilli in human beings in 
India. 

Taylor, G.~Isotk ox thk Prevalenoe of Bovine Tuberculosis 
IN THE Punjab. Indian Journal oj Medical Research, Vol. V, 
No. 3, January, 1918. 

In this pai)er the author gives details and a tabular statement 
of his findings in the covuse of an inquiry extending from August, 
1915, to March, 1919. 
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During this period 3,27(5 animals were brought to FerozejM.re 
for slaughter, ftaetioally the whole of them t ame from (Vulral 
and South-hlastern Punjab, and all were. i>f the irdigeiunis breed. 
The system of inspection entails examination prior to and subs»-tpient 
to slaughter, and only those found to be apparently in health and in 
good condition, while ali\e are alloweil to bi* hilled lor subsecpient 
inspection. 

It is pointed out that 17 8 jn^r cent, of the total numln'r were 
rejected for various rea.sons while alive. In view of the fact (hat 
the greater number of them were rejected for innutrition a condi- 
tion most frequently associated with chronii- tuberculosis it 
appears to be probable that of the animals rejected prior to slaughter 
a considerable numlwr were tuls'rculous. 

Attention is further drawn to the fact, that carefully s<dect.ed 
stock were dealt with, a point which must Is* Ixirne in mind when 
the possible prevalence of tuberculosis among cattle in geniual 
is being considered. 

In all, 95 animals wore found to have lesions which, to the 
naked eye, appeared to Ije tulierculous. The fact that the whole 
of the cases were found to occur in females is not evulence of s(‘.\ 
incidence, as practically the whole of the beef is deriveil from cows 
and heifers. In all cases but. two the lesions were confined to the 
thoracic cavity— the bronchial ami mediastinal glands alone or 
together with the lungs. In one of the exceptional laiws there was 
tulierculosis of the mesenteric glands, aiul in the other extensive 
disease including tuberculosis of the uddi'r. Puliercle bacilli were 
found by microscopic examination in (Ml out of W.'i cases, but it 
appears to be probable that this projsirt ion is too low', bai illi having 

escaped detection in some instances. 

During the year 1919-17, 4,(519 animals were brought for 
slaughter, of which 17' 8 ])er cent, wore rejected as unfit for 
slaughter. Of the remaining 3,789, 3 3 pr cent, were found to lie 
infected. 

These figures would appar to indicate that, at least as far as 
concerns the Pimjab, tuberculosis is not as rare a disease among 
Indian cattle as has been thought. -- _ - 
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It is pointed out that up to the present all the cases of bovine 
tulierculosis in Indian cattle have been recorded in Northern Fro* 
Vinces. On the other hand, the absence of or the limited nature 
of inspection in other parts may explain to some extent the absence 
of records of the disease. 


BBLU1NTHIA8IS. 

Lank, Olayton. — Ancylostoma duodenalb as a Parasite of 
Felis TIGRIS. Indian Journal of Medical Research, Vol. V, 
No. 1, July, 1917. 

The author gives a description of the finding of five specimens 
(four female and one male) in the jejunum of a tiger, and establishes 
l)eyond doubt the fact that the worms found must have been actual 
parasites of the animal. 

Figures are given showing the parts upon which the identi- 
fication was based, and attention is drawn to the fact that, though 
tlie worms were somewhat smaller than those found in man, 
the question of size alone cannot be held to justify the view 
that the parasites were not actually specimens of Ancylostoma 
duodenale. 

This discovery is held to make no material difference to the 
measures necessary to prevent the infection of man ; but it definitely 
establishes the fact that man is not the sole host of the worm. 

OONTAOIOUS ABORTION. 

McFadyean, J., and Edwards, J. T.— Contagious Abortion in 
Mares and Joint-ill in Foals — Etiology and Serum 
Treatment. Journal Comp. Path, and Therap., Vol. XXX, 
No. 4, December, 1917. 

Before detailing the results of their own experiments which 
were begun in April, 1916, the authors give a valuable review of the 
resesxoh work that has been carried out by other investigators. 

At the outset the authors state that tiie organism which they 
have isolated is identical with that found by De Jong, Good and 
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Corbett, and whicb has Iwen named by the latt«r Ba^Mus nhortivo- 
equinus. 

In view of this fact a detailed desc-ripf ion of tlie baeiliiis is not 
given. Photographs shew the appearance <)f the l)ac!ill«s under the 
mioiosoope and the characteristic appearance of the fjrowtli on Uie 
surface of agar. 

It is pointed out that while the immense majority of the organ- 
isms are short or ovoid the bacillus is piecmutrphic and distinoily 
longer bacilli are not infrequontly found Istlh in infectc<l materials 
and in artificial cultures. 

The most important (iharacteristic feature of the organism for 
the purpose of identification is the form »)f giowth that develops 
on agar. 

The authors’ ondesfiriptionof this may be quoted ; “Although 
previous authors have generally referred to this surface irregularity 
ns a * wrinkling ’ the word does not very accurately destjrilio the 
appearance, as close inspoiitioii shews that it de|N>nds iqjon the 
development of intersecting ridges by which the otherwise fiat 
suiface is divided into a series of spacies. ’rbcH<i spaces vary in size 
and shape, but nevertheless form a comparatively regular pattern, 
which, when the spaces are largest, recalls the appearance in 
miniature of tanned alligator or lizard skin. ilhin some of the 
spaces a very much finer pattern, resembling finger joints, is 
seen. 

“ This appearance is not always obtained, especially if the growth 
be meagre, but it is present when abun<lant ajid raj)id multiplication 
of the bacillus occurs.” 

The authors have isolated this bacillus from ten foals in all. 
The first two animals were foals Ijorn dead a month before full 
term. The bacillus was recovered iu pure culture from the heart 
blood, liver, stomach, and intestines. 

The eight other animals were foals born de..d or dead of joint-ill. 
Rom all these animals the orgaiusm was cultivated from the heart 
blood, liver, sfdeen, and other organs, and in the foals born dead 
from the stomach and intestines also. 
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In six iustaji.ctfs it was cultivated from the liquid in one or 
several joints and it was noted that three of these foals were born 
(lead and shewed no evidence of joint disease. 

Two of the ten animals from which the cultures obtained were 
not pure at the outset were foals that had died of joint-ill. One of 
the foals developed joint- ill three weeks after birth and died a few 
(lays later. -While cultures from the pleural, pericardial, and peri- 
toneal fluids, kidney, a stifle and an elbow joint were pure, those from 
the heart blood, mesenteric glai'ds, spleen, liver, lungs, and a hook 
joint, shewed also streptoco(;ci. A similar contaminating organism 
was found to be present in small numlK'rs in some of the cultures 
made from the second case. 

The identity of the organism in all cases was settled by cross- 
agglutination tests. 

Th(j auth(trs detail the evidence -available upon the question 
as to whether the bacillus isrdated is the caus(> of abortion and joint- 
ill, and their (H)nclusion is: — “ For these difl'erent reasons it appeared 
to us that it was justifiable to accept the bacillus as an actual cause, 
and probably the commonest cause l)oth of ombreaks of abortion 
in mares and of joint-ill in foah,. 

Having established this fact the authors proceed.;d to carry out 
e.x]M'riment8 in connection with the production ot a protective 
.serum. For this purpose three horses were inoculated intrave- 
nously or subcutaneously at intervals during a period of three or 
f(*ui‘ mouths. 

The serum from these horses was tested by agglutination, and 
it was not issued unless a dilution of at least 1 in 5,000 produced 
com pie t(‘ aggl utinatiou. 

The dose was fixed at 60 c.c. for a find and it was advised that 
a siM'ond dosv* should be given after a week if improvement was not 
obs(uved. 

The serum was issued free to Veterinary surgeons on condition 
that it was used solely for foals suffering from joint-ill, that no 
other treatment was resorted to, and that the results were 
reported. 



VRTFRIXAP.Y : somf: nKC'KXT vTnTnfTi«>\s 4f)3 

Tlic total mimbor o( (los(.s issuo.l nearly I.iit rojN.rf s 
rogardinj? tho results oljtaiiied wen* receiwd in nnlv aboiii in p-r 
rent, of oases. 

Tho atitlxors §i\e a biuof Kisft>Ty of oat'li (d the 1!);2 rasi*s regard- 
ing which reports were rocoived. Of tliesi'. I7i? weie cases in \vlii< h 
there was actual disease of tlie joints ai'd ilie remaiixler were cas.*s 
in which there was suppuration of the navel or |)ervit)ns nra-lins 
hut no distinct disease of the joint. 

Before summarizing these results ilie aiUliors draw special 
attention to certain points. The nnmhcr of foals lieated is too stnall 
to warrant any firm eonclnsion IxMngdrawi* Irran the resull.s<d)l ained. 
The absence of tiny controls or any certaii; kixnvledge of the average 
fatality of the dise.ase when it is not treated in anv wav and tin* 
possibility that all the cises treated were not etiologicallv i<lenlical 
are ahvi factors tv ilitatitig against the formation of a definite opinion 
as to the value of the sermn. 

It was imjxi.ssihle to obtain any quantity of evidence as to the 
course joint-ill would take if left untreated and attempts l<» obtain 
information as to the avirage mortality in tts'aled cases failed 
to yield any from which an average could be calculated. Of tin* 
cases shewing evidence of joint-ill .17 ))cr cent, reettvered. It is 
piintcd out that before deciding that a death rate of (i1 per cent, 
proves that the serum is valueless certain points must, Im considered. 
It must lie admitted that inorilinarv practice many ca.s*‘sof joint-ill 
are beyond hojie of recovery when the jiracf itutner is called in and 
that foals which shew evidence of the di.sease within a f(‘w days of 
birth are brirn infected, the. liacilli bc'ing di.stributcd throughout 
the body. 

The figures given by the authors .slew tltat twenty f)I the foals 
treate»d with serum died on the first or second day after the 
serum was injected. The treatnirut of such cases wiis tlierefore 
hopeless. 

A second point is that cxperien<e with anti-sera of all kinds 
shews that it is of the utmo.st importance that the sertim should 
bo administered as early as possible. 


33 
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Thirty-uine ot the foals had lieen ill for fo\ir days or more before 
the treatment was started. Farther, in a number of cases which 
ultimately proved fatal there was decided and in some cases striking 
improvement. As a point indicating that the numbers dealt with 
are too small to justify firm conclusions as to the value of the serum, 
it is pointed out that while only seven foals out of twenty-seven 
treated two days after the onset of illness recovered, seven out of 
fourteen treated during the second week recovered. 

The second group of animals treated comprised twenty-one 
animals which shewed no lesions of the joint but had either pervious 
urachus or suppuration of the navel. Of these 42 per cent, recovered. 
In this connection it is pointed out that the bacillus responsible for 
joint-ill is probably a very frequent cause of navel suppuration 
since 87 out of the 172 in the first group shewed srippmation of the 
navel. 

Tlie conclusions arrived at are as follows : — 

(1) Our observations indicate that the common cause of abor- 

tion in maxes and joint-ill in foals in Great Britain is 
the Bacillus abortivo-equinus, 

(2) The treatment of cases of joint-ill by means of a serum 

obtained from horses hyperimmunised against this 
bacillus has yielded encouraging results. 





FOOD PRODUOTTON : CONSIDER \BLR INCREASE POSSIIU.K * 
(From (I (^onr-^/unttittif.) 

ENOLtSHMEN usod to laugh a< Indians lor liaving no t 

of con ver station except the ])n(*e of food. 'Hic old gibe lias now lost 
its point, for the topic has assmued an ahsorhing interest ihrougliont 
the world ; the possibility of universal dearth is now Ixang seriously 
discussed, statisticians are eagerly scanning the needs and the 
resources of every country in turju and it may serve a nseful 
p\irjx)se to indicate succinctly the Indian position as it stands 
to-day, and the extent to which India can assist Kuro|)f‘ in case 
of need. 

In India food means grain and pul.se, for while meat is oaten 
and also fish, tho supplies of these articles arc organized toi a loeal 
and, so to speak, retail basis, and they have prae.t ieally no iK'ariiig 
on the position in Europe. As regards the ])roiiuetion of gritin 
and pulse, a clear distinction must l)e drawn l.»“tween the < ase of 
India and that of thinly-popnlated <'ountries like Canada, whie.h 
look mainly to the European market. India grows food j.rinuirdy 
for her own needs, hut in prosperous times .slie has a surplus for 
export, which is small in comparison with her total ]*roduction 
but is large enough to make a sub.stantial difference to the markets 
of the West. 

The official statistics of the yield of food are not altogether 
complete, but, taking them as they stand, it may l>o said that in 
favourable years India counts on a surplus of something like five 

Beprinted from TAe Tima Trade Snppicment, Ffl.rimry, HUS. 
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million tons after pro\i(ling for looal oonsnmption of from twelve 
to fourteen times tlmt quantity. When seasons have been bad 
this surplus may almost disappear, and in any case a substantial 
proportion of it is consumed in various parts of Asia and Africa, 
so that the supplies which reach Europe may range from four million 
tf»ns down to pra<ttically nothing. Indian production is exceedingly 
varied. Burma rice and runjab wheat are familiar in Western 
markets ; Indian maize, barley, and the commonest of the pulses 
(kiKtwn as gram) have all been sold largely in this country as feeding- 
stuffs ; some of the barley has found favour in the eyes of brewers ; 
and in addition to these there are several pulses and a whole 
trilw) of millets, the names of which are unknown in the West, 
lh<u]gh the presence of some of them may occasionally 1 m^ noticed 
in the samples of feeding -mixtures displayed in English country 
towns. The surplus which India puts on the market is therefore 
well worth having, the best of it for human con.sum]>tion and the 
rest for turning into meat and milk. 

Increa.se<l pmluctio)} foresJiadotred-. 

Such is the present position. As regards the future, it is 
permissible to anticipate a substantial increase in the production of 
the land. The limits of the indigenous systems of agriculture h.ave, 
it‘ is true, l)een nearly reached, but, thanks mainly to the initiative 
of Ixtrd Curzon, reform is now in the air, and the application of 
science and of capital to the conduct of the peasant’s business is 
likely to proceed with cumulative effect until India l)ecoines a V’lery 
imuh richer country than she is to-day. Tliis change, however, 
will l)e gradual, and at first it will he slow. Capitalist farming is 
practically confined to the production of a few special crops such as 
tea, and, siieaking broadly, the land of India is held in minute sub- 
division by nearly forty million families of peasants, who decide 
what crops shall be grown and on w'hat lines their cultivation shall 
be conducted. The Indian peasant has many qualities in common 
with the peasants of European cormtries : steadfast, patient, and 
laborious, he is also cautious, diffident, and slow to follow the advice 
wluch reaches him from outside. The possibilities of co-operative 




Hnaiice aud of the scientific development of farmiiif: arc sh'nlilv 
winning his recognition, but the process inexitably takes time anil 
it may be stated with confidence that, while a marked increase in 
production is now assured, it cannot take place so .luickly as t„ 
avert a W’orld-scarcity such as some authorities foresee in the 
near future. 


Nor can any large immediate results l e expected from tlie 
extension of cultivation to the areas of untilled land still to l;e lound 
in some parts of tire Indian Empire. The land is there, and not all 
of it is barren, but peasants are slow to mow ijito the void, and 
their etlicaenciy depends largely on specialized knowledge which 
ajrplics only to the soil and climate of their Innncs, while* many (d 
the waste spaces are uninhabitable^ without long and expensi\<‘ 
preparation, and, abo\e all, are unprovitb'd with water own lor 
domestic jrmposc's. The.se vacant lands will some day be brought, 
under the plough or otherwise utilizcxl for the Ix'nelif of the* country, 
but the process will take time, and again time is ol tin! e.s,s)*nce ed the 
problem. A third possibility remains, to grow f«iod on the an*a 
usually devoted to industrial cro))s, and it is in this way alone that. 
India can contribute any sudden large inrreasis to the wta ld 's sii|)]»lies. 
OlUcial statistics, wliich, as has Ijeen said a))o\'e, are not altogetla*!* 
('oinplcte, show that of late years about forty million m res hav<*. 
been occiijjied by these cro])s, rather more than ludf this iigure 1 )(m jig 
cotton, and the bulk of the remainder oilseeds. This lajid is in no 
way eaiiuarked for these purticular crops. Nt^nly ell of it is Jit 
for growing food, and its allocatioji abeacly dejjejids largely on the 
views which the peasajits take of the futuni <‘ourse of juices ; if, 
therefore, the mass of the jieasants were in a jiosition to realize the 
iiiuiiinence of u world -scarcity of food, they wt>uld, as a matter of 
business, curtail sowings of industrial rr<»]>s and df^vote tliemselves 
to placing the largest possible (piaiitity of foodstuffs on th.e market. 
To expect Indian peasants to do this is, however, to ask too much ; 
the news wliich reaches them is s<auity, delayed, and distorted, 
while they are not in the mass able to ajijaeeiate its true Hignificaiice , 
and if they are left to themselves the results arc likely to lie partial 
^iid inade(j[uate. 
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Gowrnment direction necessary. 

If, then, tlicro is reason to anticipate a world-scarcity of food — 
a question which can be decided with authority only by the War 
Cabinet— ajid if there are prospects that the food can be carried 
to the hungry, or even that the hungry can be carried to the food, 
the mobilization of India’s agricultural resources must be directed 
by the Governments of the country, and not left to individual 
enterprise. Some tentative measures in this direction have already 
been taken, but their effect is likely to be local, and if the need is 
found to be real and urgent, more general and drastic action will be 
required ; the area of the industrial crops must bo curtailed and ten, 
twenty, or even thirty million acres diverted to the production of 
food. On the average about three acres will yield a ton, so that, 
given favourable seasons, the surplus of food which India sends to 
Europe could for a single year be doubled or even trebled at the 
(!Ost of curtailing the supply of important raw materials and of 
Ibrcing Asia to wear old clothes in order that Europe may not 
starve. 

Such aji undertaking would be of enormous magnitude, and 
every one must hope that the necessity for it will not arise, but it is 
quite within the competence of the existing land administration, 
which works so quietly that Englishmen are apt to forget that, 
though not perfect, it is probably the most efficient piece of hiunan 
macluneryin the world. The one thing essential is that the orders 
should be issued in time. Once the annual rains have started, the 
])easant must work ; his time for thinking and planning is then over, 
and interference from above might do almost as much harm as good. 
11, however, plain orders are issued in the spring and measures 
are taken to ensure an adequate supply of seed and capital, the 
result would be seen in increased supplies of maize, millets, and 
pulses coming forward in the following autumn, and of wheat, gram, 
and biuley a few months later, in time to reach Europe at the critical 
period vrhen it is waiting for the northern harvests to begin. 

A word of warning must be offered by way of conclusion. If 
the War Cabinet should unhappily be driven to the deciaon that 
India s peasants must be mobilized in the interests of the world’s 
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food, the operation must be so conducted us to allord no scope fur a 
cry of exploitation. The peasant will be asked to sacritico his iiidt'- 
pendenoe ; that sacrifice ought to suffice, and he should lutt be 
required to xmdertake increased financial liability. In other words, 
the curtailment of industrial crops must be accompanied by a 
guarantee of minimum prices for food grains sufficient tt* ensure 
that the peasant shall not be a loser, and that {Kditicians or agitators 
shall be given no grounds for a charge that India is pa \ing dearly to 
provide Europe’s food. Given tliis condition, it is not unreasonable 
that the area which is already a reserve against scarcity of f«)od in 
India should be claimed in the interests of tliat civilization in whose 
benefits India shares. 



VEGETABLE FIBEES * 


From the following table of values of the exports from India 
of vegetable fibres and manufactures thereof for the last two years j 
it will be seen that jute is commercially by far the most important 
of Indian fibres. 


Exports from India. 



1015-lG 

1016-17 

Haw jute ... 

Jute man ufiu'tui'cs ... 

£ 

10,4->8.024 

25.ai8.9;U 

i: 

10.858,736 

27,769,725 

Total 

35,746,038 

38,628.461 

Haw cotton 

Cotton iuaiiufacture8 

16.619,247 

6,403,973 

22,787.691 

8,506,423 

Total 

23,023,220 

31,294,014 

Haw liomp, chiclly Biimi hemp ... 
Kapok 

683,538 

27,513 

1,015.476 

16,911 


India is the only country where jute is produced on any scale, 
and the total area under this trop in 1910 (2,702,700 acres) was 
14 per cent, above that in the preceding year, whilst the yield 
(8,305,01*0 bales of 400lb. each) rose by 13 jier lient. The area and 
yickl for 1917 are estimatetl at 2,729,700 acies and 8,839,900 bales 
respectively. 


t>ince March 1, 1910, export duties on jute, other than Bimh- 
))atum jute (see below), have been levied in India. On raw jute 
the tarilYis 1-| rupees per bale of 400lb. for “ cuttings,” and 4| rupees 
for all other desniptit)ns ; on jute sackii’g (cloth, bags, twist, yarn, 
1 ope. and twine) 20 rupees per ton; and on hessians and all other 
desreiptions of jute manufactmes not otherwise specified, 32 rupees 


• Utermtea from ?’*• r,»,„ Trade Sui.idciuout, fubritiry, CJIS. 
( 000 ) 
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per ton. No export duty is iharged on jjite iiianufiu tuu-s in art iial 
use as coverings, receptacles, or hiudings for other goods. 

Kjck’nsiott of jute pHnlodloti. 

The question of the possihility of a large expan.sion of jute 
production in India is of great import aiu e. 'I’hen> are three ]ios,siltie 
ways of increasing the output ; (I) By impro\ing the yield l er acre 
by better methods of cultivation; (*2) by e.vtending the aiea under 
(jultivation ; (3) by the cultivation, in tracts which an* not suitable 
for the production of jute, of other plantswho.se fibre is siilliciently 
similar to be used as a substitute. Mr. B. S. b'inlow. Kilae Kxpert 
to the Government of Bettgal. has .stated that agricultural ini]tro\e- 
ment is destined to be of great im];<trfan(e in cemnexion with jute. 
iVlready the Agritailtural Department has ]>ii diued by .M‘le<tioi! 
improved races of plants with a yield and quality of fibie letter 
than the average, and seed farms are beii;g establislu'd fo prodiue 
seed of thc.se plants on a large scale for di.stribution to culti\atois. 

Other work of the Agricultural J>ei)arfment ]ioints toenhaiued 
yields by means of improved methods of culli\alion and manuring. 
It is clear that agricultural imp'ovement aloi.ciontainsfhe ])ios|.ects 
of a largely increased total outjnit of jute, biif although the ultimate 
effect maybe great, progre.ss at first .seems slow, owing to tin* illtensc 
conservati.sm of the cultiv ators and their gieat num I.er. .Vs r. gaids 
extension of cultivation, jute has been grown «-x|:eiiniciitally with 
success in many parts of Itidia, and big «iop.s have been pioduicd 
in the irrigated tracts of the I’unjab, the (»‘nlral l*io\iiMes. and 
Madras. But in all thes<> provimes coialiliojis aie miieli h-ss 
favourable than in Bengal, and the oj.inion <iftlio,se .pialilied to judge 
is that jute cultivation is hardly likely to be takejj u]> on a huge 
scale outside Bengal, Bihar, an<l A.s.sam. I he natural direr. tion in 
which jute cultiv'ation could exter.d is into the plains of Assam, wlu'ie 
soil and climate are ].eculiarly suitrsl to the raop— an addition of 
fully a million acies to the area would D; p<js.sible thyre. But la< k 
of popidation is an almost in.sitp<‘rable bar to arry rapid exlen.sion, 
and by uothing short of a wholesale colonization s(heme < an progn .s.h 
be other than slow. 
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Jule substitviltes. 

Ill these circumstances, great interest attaches to the question 
of jute substitutes, of which Bimlipatam jute or Deccan hemp 
{Hibiscus canmbimis) yields a fibre similar in many respects to jute, 
whilst certain varieties afford a stronger and possibly more durable 
fibre. Bor this reason its cultivation, which is at present carried 
on in Madras, as well as in Bombay, Bihar, and the United Pro- 
vinces, is worthy of encoinagement. In fact, any prolonged shortage 
in the supply of true jute is fairly certain to cause a development 
in the cultivation of Bimlipatam jute. The Agricultural Department 
has studied the different races of this plant, and has selected for 
multipUcatioii the seed of those producing the best fibre, so that 
pure seed of the best kinds can be supplied in large quantities to 
cultivators. 


Cotton. 

'rhe area under cotton cultivation in India increased, under the 
stimulus of liigh prices, from 17,746,000 acres in the year 1915-16 
to 21,212,000 acres in 1916-17. The yield was 4,273,000 bales of 
400lb., which is 14 per cent, larger than that of 1915-16. Bather 
more than half the cotton produced in India is used in the cotton 
mills of the country, which are 233 in number, with 6,209,377 spindles, 
96,869 looms, and 240,719 employed persons. 

Japan, the chief pvnehaser of India’s exports of raw cotton, 
took 68 per cent, of the total exports in 1916-17. The following 
table shows the chief destinations of the exports of raw cotton from 
India last year and in the year before the war for comparison : — 


To 


191314 

1010-17 



Tons 

Tons 

United Kingdom 


19.245 

40,056 

(lermany 

% 

81,403 

Belgium 


50.964 


France 


S0.213 

ii247 

Spain 

Italy 


8.346 

12,698 

. . ‘ 

42.429 

48,319 

Auitria Hungary 

1 

37.352 


Japan 

Other countries 


240.878 

m642 

. 

15,795 

21,380 

Total 

"ss'ilis 

425.242 

i 
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Of late years, owing to the efforts of the Iiulian iigiioiiltural 
officers, Indian cottons have improved in <iuality. ajid (hero is every 
reason to hope for further progress in this direction. Attenij)ts 
have been made from the earliest days to introduce foreign v;»rit>ties 
of cotton but with little success, and effort is iu>w tlirect(*d cliiellv 
to the improvement of the indigenous cottons. 'Jhe jn-ocwlure is 
to isolate and maintain pine tyj^cs, to imj)ro\e ipuility by .selection, 
and introduce the improved plant into general cultivation, iiy this 
means, varieties with higher yields and larger lint iieniMitage }iav.> 
been obtained in Bombay and Madras, in tlie Central Provinces and 
in the United Provinces. At the same time, attempts have heen 
made to introduce exotic varieties, especially into districts where 
they had not heen cultivated before ; thus Egyptian and Cplaiul 
American cottons have been introduced into Sind ; -'Vmerii an varieties 
have been established in Bombay, the Punjab, and the Cnited 
Provinces, and one type of “Upland Georgian'’ in the Central 
Provinces ; but the best achievement of the agiimiltural (*xperts has 
been the introduction of “ Cambodia ” into Madras. 

Though Lancashire is mdy. a small consumer of Jndian cotton, 
home interests are linked with the extension of cotton cidtivalion iu 
India, because, with the present shortage, every additional hale of 
Indian cotton produced sets free a bale of Ameriiian cotfnn. 

»Sui<N Hemp. 

The cultivation of sunn hemp {Crotulnau jnnem) in India is 
reported to be increasing, and the demand at prc.se at in tins Cjiited 
Kingdom is great. The exports in 1910-17 were 35,000 tons. This 
variety of hemp from Bombay and other jiarts of India is being 
taken by rope manufacturers in the United Kingdom in substi- 
tution for Russian hemp which is so scarte. Some grades of sunn 
hemp from India arrive here full of dust, and manufacturers have 
complained to their factory inspectors, with the result that the 
Home Office suggested recently that the Government of India should 
legislate for the grading of Indian hemps before exportation. Uw’ 
conclusion arrived at in India, however, is that legislation is 
altogether impracticable, and that the remedy is for buyers in the 



504 


AGRICULTURAL JOURNAL OP INDIA 


[Xlll, m. 


Umtccl Kingdom to reject parcels contaimng an unduly large per- 
centage of dust. To encourage the exportation of dressed hemp, 
buyers should be prepared to pay a higher price for the marks upon 
which they can rely, and they should avoid their present tendency 
to buy cheap substitutes for marks of established grades. 

Though flax is not indigenous to India, it is appropriate to 
mention here that the possibilities of flax cultivation there have 
from time to time received the attention of planters, and some 
years ago complete experiments in the growing of the crop and its 
])reparation for market were made by a Belgian expert, Mr. Vande- 
kerkhove, engaged for the purpose by the Bihar Planters’ Asso- 
ciation. Ilie results showed that flax can be successfully grown 
and prepared in Bihar at a profit of £4 to £4 4.«. per acre. At that 
time, however, there was no general inclination to take up the culti- 
vatutii and manufacture as prices wore uncertain ; but it has been 
demonstrated that the crop can be grown in Bihar at a fair profit 
and a possible investment for capital has thus been indicated. 

Kapok floss. 

Tlu» e.vports of kapok floss from India have decreased from 
J 0,023 cwt. in 1014-15 to 13,312 cwt. in 1910-17. Kapok has long 
been usi^d as astuiUng material in upholstery, and during the last 
three years it has found a large demand as a packing material for 
life-lndts and life-saving waistcoats, for which purjK)se its buoyancy 
and impermeability to water render it extremely suitable. The 
best kind of kapt)k is derived from the tree Eriodeiulron anfraciuosum 
and comes from Java. Though this tree occurs in India and its 
lloss is sonielimes collected, most of the kajx)k shij)ped fiom India 
is ileri\ed from other trees and is usually inferior in resiliency and 
non-absorbent tpiality, as well as less carefully cleaned and prejiared 
than the Java product. Hence its market value is lower. It is 
believed that if more careful methods of collection, cleaning, and 
packing were adrtpled for the Indian product it would find a better 
demand at a higher price. 



XITnOOF.N FTXATTOX 


Ixfionnefttionwitli th« efforts that are made in tlie riiil.‘d 
States to secure au adequate sup])Iy of iiitrie acid and nitrates. 
Dr, C. L. Parsons, as a result of emiuiries .mil visits io plants in 
Ituly, France, England, Norway. and Swedi n. lias iinquired a rejiort 
on the different processes in use. llis conclnsions are based on an 
estinute of the United States (loveriunent's maximum rei|niiements 
of nitric acid for munitions ])ur])oses. e/r.. ‘io.tioo tons in ^ssiee lime 
and 180,000 tons in time of war. Dr. Faisons savs : Willi I liese 
quantities as a niaximum, and a sudicient. supply ol sodium nitrate 
in storage to meet the requirements of (he (Jovernnwmt. for a jieriod 
of six months to one year, no serious emergency ])rol>Iem confronts 
the Government. The increa.se in tlie out]mt of ammonia from 
hy-product coking since lOlo, if oxidized to nitric acid, is alone 
more than sufficient to meet this requirement. The oxidation it 
ammonia, including that prmluced from the destructive distillation 
of coal, presents no .serious difficulties, and the necessary jilanis 
using the emergency procedure adopted in derma ny could in case 
of need be quickly installed to meet the doWnunent requirements. 
(Such installation would involve much cruder procfsl ure, such as 
lower efficiency of oxidation and al>.sorption cf the nitrous oxides 
in soda lye, than would he adojited after eareful exjierimentation 
and experience in the operation of the most efficient plants, Imt it, 
would ncverthele.ss furnish the country with the nitric acid required. 

In my opinion, the following methods include the only ones 
which need to lie considered in the final choice of the prowidnre 
to bo employed by the Government in providing a source of nitrate 
supply. 

* ^epritiUsd from the Journtil of the Sfjr.ifittf of Chtttnirftf (wlvetry^ v.>l, XXXVI, ii*. 

October 31, 1917. 
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Arc Process. 

The arc process is now installed in Southern Norway, employing 
250,000 kilowatts of electricity developed from the cheapest large 
installation of hydro-electric power in the world. This is the only 
large installation of the arc process, but small installations of an 
experimental nature have been made in other countries. The method 
is one of the most inefficient known as regards production in 
relation to power consumed. Nevertheless, on account of the very 
cheap horse-power available in Norway, nitric acid can there be 
produced by the arc process at a cost less than by any other 
commercial process. Incidental to the production of nitric acid, a 
large excess of heat is developed, which can be, and is in part, 
converted into steam which may be, ard is, used for concentrating 
the weak nitric acid obtained in the absorption towers to the strong 
acid required for munitions works. The excess of steam is so large 
that many other methods for its application have also been devised. 
As the labour costs also are low, when once under way, the operation 
goes on almost automatically. As the formation of nitric acid is 
direct and involves only the nitrogen and oxygen of the air and 
water as raw materials, no complicated processes involving inter- 
mediate products are necessary, as is more or less the case with all 
other processes. 

In spite of these manifest advantages, however, it appears to 
l)e the general opinion of the Eiuopean engineers with whom I 
came in contact that, even with the cheap horse-power enjoyed by 
the Norwegian plants, they might have had to discontinue their 
operations except for the stimulus given by the present European 
war. Even as it is, the Norsk Hydro Company, operating the arc 
plants at Notodden and Rjukan, have been obliged to install large 
amn\onia-producing plants in order that they might convert their 
nitric acid to ammonium nitrate and thus render it transportable 
to markets where it was needed. 

The cost of horse-power used for the production of nitric acid in 
Norway is less than $5 per horse-power year. With horse-power at 
$10 per horse-power year, the cost of finished strong nitric acid at 
the plant should be as cheap as by any other process now in operation. 
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However, the low cost of producing nitric acid by tlic ar(! pr<»{vs« 
is outweighed by so many other disadvantages tl,at . in my opinion, 
the process is entirely inapplicable to the use of the United Sljifes 
Government, and this opinion api)ears to Im* shared by all who have 
given careful thought to the subject. The cost of installing the 
arc process is high, and it involves the use of an anunmt of horse- 
power that seemingly is not available on the American continent 
within reach of the points where the nitrii; acid would have t.> Ik> 
used. 

The great difficulty that has facetl the Norwegian plants from 
the beginning, namely, a market for their prodiu^ts, would in jK*ace 
times be a serious obstacle to the operation of a large arc plant in the 
United States. An arc plant at its la'st involves the use of horse- 
power years per ton of weak nitrw! acid. This meatis that, a water- 
power development of at least 50,000 horse-power would b(» necessjiry 
for the peace requirements of the Government, and a dcwlopment' 
of 440,000 horse-power would be required for war purposes. These 
figures are minimum figures, on the basis of the relatively liigh effi- 
ciency reached in Norway. N® installation should Iw considered 
by the Government of less than 75,000 horse-power for ])ea('e require- 
ments or 550,000 horse-power for war requirements. If the arc! 
process is to be used it would also be advisable to arrange for the 
production of eiqtlosives at the point where the arc plant wa.s 
located. This would, of course, involve the transportation of all 
other raw naaterials needed to the plant and transportation of the 
finished explosives therefrom to the place of consumption. As thes**. 
materials are highly combustible and for tluj most ))art «!arry higli 
freight rates, it has been found neces-sary the world over to locate 
the plants intended for the production of munitions ne.aT to the 
point where the munitions are likely to l)e consumed. 

An arc plant of sufficient size to meet the requirements of the 
Government in time of war would probably have to remain idle for 
the main part during times of peace, owing to the difficulty of dis- 
posing of the nitric acid that the plant would produco if in operation. 
On account of the large amount of horse-power required, and the 
consequent extent of the necessary plant and tower absorption 
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cnp.afaty, tlift cost of installing an arc plant to meet the war-time 
n^qnirements of the flovornment would be several times the total 
iip])ropriai.ion made for the purpose by Congress. 

Habru Process. 

The Tlaber process has grown very rapidly in the last three 
years. Tt was first commercially installcnl in Germany in 191 3 with 
a plant rapacity of 30,000 tons of ammonium sulphate. Seemingly, 
it a(!tually produced in that year some 20,000 tons of ammonium 
Hiilithate.’ This grew to 60,000 tons in 1914 ; 150,000 tons m 1915 ; 
and 300,000 tons in 1910 ; and it is authoritatively stated that with 
!)ew works now under construction by the Bxdische Company, the 
1917 output of ammonia by the Tlaber process would be equivalent 
to over 500,000 tons of ammonium sulphate. 

1’he ])rodu(;ti(ui and purification of hydrogen nmde either by 
the reducing action of Coal or iron upon steam involve one of the 
chief items of cost in the Haber process. The fact that fhe 
<!ombinatiou of nitrogen and hydrogen takes place at temperatures 
above 500*' C., and at ])ressxires of 125 to 150 atmospheres, involves 
some danger and many other technical difficulties which have, 
however, seemingly been overcome in Germany. The technical 
confrol of the Haber process is of such great importance and 
requires so high a degree of training and skill that it is reported 
if the Ikidische people were to lose their present technical staff of 
(‘xperts familiar with the process, many months would be required 
to train another staff capable of applying the process in practice. 

The Haber process is not at present in use outside cf 
Germany on account of the lack of detailed information regarding 
])laut construction and operation, and also owing to the very large 
royalty demanded by the Badische Company for its use by other 
<‘Oiicerns. It is, liow’ever, more than probable that the Badische 
Company will itself install and develop the process outside Germany 
when the war is ended. 

Trustworthy information regarding the costs of production of 
anunonia by the Haber process indicates ’ that pure anhydrous 
ammonia can be produced in liquid condition at a cost slightly less 
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than 4 cents iier pound. It is improbable that any arraiigenioiif 
could be- made for the United States tJoverimuiu u> use flu* 
Haber process pending the oouolusion of the Kuropt'un w.ir. It is 
probable that, when the war is ended, the Habt'r luocess will be 
installed, or will be avaiLible for installation, in the United Stales. 
It is the cheapest process for the production of synthetic auiinonia. 
It is independent of cheap power — the power Ixdng a small 
fraction of its cost. If desirable, it could Ix! readily installrtl in 
moderate-sized units in connection with ammonia oxidizing plants at 
any munitions plant. 


CvANAmDE Process. 

The oyanamide process has l)e.en develo|xul in nwny parts ul 
Europe, but in the Western Hemisphere only at Niagara Kails, 
Ontario, Canada. It require.s chca)) ])ower for its HiMaiessful 
operation, and has obtained it.s greatest development owing to the 
fact that it requires only about one-fifth the horse-power jier ton of 
fixed nitrogen per year that is required by the arc prociess. 

Ammonia from cyanamide, with power at .$8 ])er horse- 
power year in a plant to be constructed by the Clovernment, w'ould 
cost 1 to 2 cents per pound more than by the Haber process. 
On the other hand, royalties for using the cyanamide process 
would undoubtedly he le.ss. The technical ])rfd)Icms involved an; 
understood by many engineers both in this country and iil>road, the 
manufacture of calcium carbide aiul cyanamide beijig established 
in many plants, and the Iwisic |mtents having only some four years 
more to run. Peculiarly favourable conditions (jxist for its instal- 
lation in certain sections of the l^uth. If a hydro-<dectrie plant is 
to be installed by the United States Government, and the electrical 
power so developed be used for the fixation of nitrogen, the oyana- 
mide process has advantages over all other processes noyj doveloiied, 
and should be adopted as the best means of utilizing bydro-electrio 

power for the fixation of nitrogen. 

In Germany, in 1913. there were produced 30,000 tons of 
cyanamide. The growth has not been so rapid as in the case of 
the Haber process, although the process has been sulwidiscd by 
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the German Government to assist in its development. However, 
the 1917 German production will he not far from 400,000 tons. 
The cyanamidc interests in Germany have also endeavoured to 
induce the German Government to establish a nitrogen monopoly 
which will insiue the continuation of the cyanamide industry in 
Germany in competition with the Haber process and ammonium 
sulpliate from coke ovens after the war. Cyanamide has not found 
favour with American fertilizer manufacturers, and is not well 
suited as an addition to the mixed iertilizer demanded by American 
farmers. It is, however, successfully used in Europe where 
labour is ranch cheaper. To meet the Government’s requirements 
t»f 20,000 tons and 180,000 tons of Jiitric acid through the 
medium of (syanamide would require the continuous use of 11,000 
horse-power and 99,000 horse-power respectively. 

If cyanamide is to be converted into the most popular form 
of fertilizer material, jiamely, ammonium sulphate, it would cost 
a])proximalely 1 lont per pound to convert the nitrogen present 
into lh<! foi Jii of ammonia before it could be absorbed to form 
sul])hate. It is tlie ncctcssity of converting the combined nitrogen 
ijifo amniojiia. if the cyanamide process is used as a soiuce of 
nitric acid, that makes up a considerable portion of the difference 
m cost between cyanamide ammonia and Haber ammonia. 

By-Product Ammonia. 

In the United States less than one-tenth of the bituminous 
coal burned is coked in by-product ovens. Of the coke produced 
in America, over one-half is still produced in. beehive ovens in which 
the gas. ammonia, and all other by-products are ruthlessly destroyed. 
There has been nevertheless a rapid increase in the installation and 
o^H'ratiou of by-product ovens, and an increase in ammonia pro- 
duction that would not have been thought possible two years ago. 
By the end of the present year we will be producing at least 
116,000 tons of anuuonia j)er annum- -an equivalent of 460,000 tons 
of ammonium sulphate. Six thousand tons of this ammonia in 
time of peace, or 56,000 tons in time of war, would meet the nationi’s 
requirements of nitric acid for military purposes, as estimated by 
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the War Department. The growth of our am„voma pnaluetion 
from hy-product coking has been oxtroniolv rit])id. and is still on 
the increase. More than fifty million dollars' wortl, of by-in-oil.n t 
coke ovens have been contracted for within the |)a.st twelw or 
thirteen months, and are now com])lot.‘d or in process of erection. 

The general use of coke instea.l <»f <-oal throiiol.oiit the Uniteil 
States would produce, iH'side.s other by-pro.lm ts. :ip])io.vimately 
1,000,000 tons of ammonia. The d.ay is far olT l.efore this hiiihly 
desirable result will be reached, but it should none the less l«> stiTwn 
foi . A.lieady IcgisLition abroad re(piires tim use oi coke iiisie.ol 
of bituminous coal for certaiu industrial )*nrposes. Hy-pniduct 
coke ovens, however, cannot lie installed l.y the rnit<‘d Stales 
Government for the purjiose of producing ammonia. The ammonia 
should be simply a by-product incidental to the prodmtlmn of coke 
for industrial purposes. Under war conditions, however, the rMil|»iii 
of ammonia from by-product coke oviuis (oiihl, by Govenimenl 
regulation, bo greatly increas<*d. This lias la-en iicconiplisln-d in 
Germany, the by-product coke ovens furnishing Germany to-day 
with over one-third of the nitVogeu consumed in that (•.ountry. 
Geriiuiny has had an increase from lOtl.tlOO Ions to I.Tl.uou tons 
of nitrogen from this sourc-e siime the war liegan. 'fhe jxissihilit ies 
for an increase in America are much greater than in Germany. 

Ammonia from by-])ro<liict ovens has to Is; purilied lM‘l<»ie 
it can bo oxidized to nitric, acid. The cost of puiilic.at ion is, 
however, very small, and, where purilicatioii ajijiarat us is installed 
at the original ammonia absorption plant, ad<ls hut a. small fraction 
of a cent a pound to the cost of crude ammonia licpior. 

The use of by-product ammonia for the production of nitric 
acid for munitions purposes has the great advaut,age, that, it is 
already available, and that the plants, being ,sitiiale«l in numerous 
parts of the country, could furnish ammonia to several .Miuall 
oxidizing plants. Accordingly, the country's source of munitions 
supply would not be at any one place and subject to capture 
and destruction. 

The use of by-product ammonia has the great, disadvantage 
that the present selling price of ammonia from by-product coke 
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is high, and unless considerable price concessions could be obtained 
by the Government, it could not afiord to utilize this source of 
raw material for nitric acid. The actual cost of pure ammonia 
considered as a by-product from the coking of bituminous coal is 
much les.s than by any other method now producing this substance. 

Cyanide Process. 

The cyanide process is not yet a commercial success, but it has 
great possibilities. There is no difficulty whatever in the chemical 
reactions. No power factor of any consequence is involved, and it 
appears certain that if the mechanical difficulties are solved, nitrogen 
will be fixed in this form cheaper than by any other known synthetic 
process. There are also large quantities of waste nitrogen available 
in connection with the sodiiun carbonate plants of the country, 
where the sodium carbonate required would also be available, and 
there are large amounts of nitrt^en that could be obtained without 
cost in a sufficiently pure condition at the wood-pulp plants using 
the sulphite process. 

When the sodium cyanide is once formed, it can be readily 
converted into ammonia, as is the case with cyanamide ; but 
the process has the advantage that in the conversion the sodium 
carbonate can be recovered to be used over again. The iron can 
also be repeatedly used in the process. Small installations are now 
working successfully in the country, but the mechanical difficulties 
of production on a large scale are yet to be solved. Four large 
American corporations are engaged on the problem with ample 
funds for its solution. 

The process has the fmther advantage that it would also make 
cheaply available cyanide which is so greatly needed by our mining 
industries. 


Nitric Acid from Ammonia. , 

All processes for the synthetic production of nitric acid, except 
the arc process, involve the oxidation of ammonia. The processes 
commercially in use involve the direct oxidation of ammonia gas in 
the presence of air in contact with metallic platinum. In Germany, 
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according to the latest publishcil figures, approxiiuutoly 1(K>,0(>0 
tons of nitric acid are annually iwoduced through the Fraiik-Caro 
process which involves passing imxtures ofamnuMiiii and air through 
electrically heated platinum nets of 80 to luo mesh. Tlu* plat iimm 
is heated to a dull red heat, and serves as a catalytic agent, under 
whose influence the ammonia, instead of burning to nitrogen and 
water as normally would be the case, is t»xidized to nitric oxide. 

In the Kaiser process, also user! in tierinanv, the air is 
heated before its mixture with the unnnonia, and under tliese 
conditions it is claimed that no electric heating of the platinum net 
is necessary. The I^aiser process does not apjavir to hav'o retiched 
any large conunercial development. 

In the Landis process, installed in a small experimental plant, 
at Warners, N. J., the gas is passed downwards througli the net 
instead of upwards as is custonavry in the Frank-l'aro process, and 
according to the Landis patents, the gases arc cooNmI Ik* foie they 
are allowed to come in contact with the net instead of Isting 
heated as in the Kaiser process. The platinum-net j>rocess is 
also understood to be installed in a small plant in Ijong Island 
City, and is being installed in H^Tacusc, N. Y., by the Somet-Solva y 
ComjMiuy in co-operation with tho" Bincau of Mines. 

The Ostwald-Barton pro<iess, first develo]K*d at Villevonh*, 
Belgium, and brought there to a commercial success at the 
time of the ojiening of the war, Is now installed in two laige 
pknts — one at Angouleme, France, and the other at. liage.nham, 
England. The principle of the process is essentially that, originally 
patented by Ostwald, but the catalyser is distinctly dilfeient from 
that used by him, although it consists of metallie pliitiimm. 
The details of the preparation of this tiatalywr are kejjt .s(;crot, 
but it is known to have a very snaill cross-.sectioii and is 
placed at the end of a 60-mni. tube, so that the products of <;om- 
bustion passing through the tube heat the mixed ammonia and air 
by radiation as they approach the catalyser. By this means no 
external heat is necessary. The reaction when once started con- 
tinues without interruption for weeks. It is simply necessary, by 
means of blowers, to force tho mixture of ammonia and air through 
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tlui catalyser. The present commercial efficiency and output by 
tlie Ostwald-Barton process is higher than by any other concerning 
whi(!h exfict figures have lieen obtained. It is higher than the 
])iil)lished figiir«)s (or the hVank-(Wo process, but as figures for that 
jn'ocess have be(ui pul>lished only («i a mininuuu basis, it is impossible 
to stat(i wheth«^r as high an efriciency of conversion and capacity of 
(;ataly,s<fr has been reached by that process as by the Ostwald- 
Bartoii. 

'J’he proi-esses for the oxidation of ammonia are seemingly free 
fr<nn any (iom^dicated patent situation. The Kuropeans engaged in 
amnKUiia oxidation admit freely that they have no important patent 
rights to s<‘ll, but they cliiim that they have plans, specnfications, 
and details of processes, the purchase of which would Ije. cheaper 
tbaii th<^ iK'cessary e.vperimentation to work out the details. 

By th<‘ oxiilation of ammonia, nitric oxide gases are obtained of 
mncJi higher cojicentratum than tho.se produced by tlu; arc process. 
Arcordiiif'Jy much less tower space is necessary for their absorption, 
aiul miKili strong<T acud can be directly obtaintul by <to)icentration. 
.Although in the arc ])rocess the concojif ration of 30 to 35 per 
cent, nitric acid to strong a«nd is recpiix-ed, in the oxidation process 
an acid of 50 to 55 p<‘r cent, stnmgth is easily obtaiiuHl directly from 
tlie lowers, and the concentration thereof is accordingly a simpler 
matter. 

A method has been develo])ed in Sweden, details of which 
ai(> unlvuown, for the oxidation of ammonia or cyanamide direct to 
ammonium nitrate in solution. Plants have btien erected near 
(iothenburg, Sweden, and near Berlin, Germany. It is claimed 
that this process wilt producHj ammonhim nitrate much cheaper 
than any other. 


The N,itrogen Situ.ation. 

In view ol the fact that Germany has invested millions of 
dollars in synthetii! nitrogen plants which w'ilJ continue to produce 
nitrogen comi)ouiuls after the war ; that Germany is producing 
mure than twice the amount of combined nitrogen that she formerly 
imported in the form of Chilian saltpetre ; that accordingly the 
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German market for Chilian saltpetre will 1h> essentially non-existent 
after the war; that the present large Anieriean ami Allied e<.n- 
sumption for munitions will eease ; and (hat during the war the 
American production of ammonia from by-pr»Klu< t ov.ms has 
iiuireascd to a point lii e.V(!es.s of our ajtpavent normal eonsumption. 
it seems certain that the pri<;e ol eomhined nitrogen for iiidusivi.d 
and agricultural purposes must greatly ileereasi' when the war 
is over. 

It is evident at oiwe that the peace-time reijuireiuenls ot 
the Government for nitric acid eoidd Iw' supplied iVom coal tar 
ammonia with little etfect mi the market lor tin* material and praei i- 
cally no effect on the country's nitrogen lesources. It s.‘enis e.pialls 
certain thal in the cast* of war l)y-])rodiict ammonia could fmi'ish 
180,000 tons of nitric aiad per year (or at least ope or two y. ar-. 
without seriously affecting tin* nation's agriculture. 

This is particularly important when it is lemeinl.ered lli.ii 
over 00 per lent. of the nitrogenous iiiatiuial used in fertilizer, 
consisting of organic nitrogen from cotton seed meal, la nl\age. dried 
blood, etc., would not bo decreasetl at all but would ratbei l»e 
increased through the cutting OlT of exports of cotton -eed meal. 

Furthermore, it is well known that several of our largest 
corjiorations are engaged in active plans lor installing^ s', nllieli'- 
nitrogen })lauts of various kiiuls to meet tiu'ir mvii industrial 
roipiiremeiits, and that in all probability the Ifaber )iroce>s will 
enter into active industrial comjietitiou for onr ammonia m.irkets 
in American plants as soon as the war is over. I’lants tor 
the oxidation of ammonia can lie cpiickly erected in euide lorm, 
as thev were erected and utilized in ({ermany. should the need 
arise. 

I accordingly feel that no serious emerg.mcy problem con- 
fronts the United States that could not be met with reason. ible 
celerity in time of war, and that oiu* lirst jirobJem. alt.<*i securing a 
reasonable reserve of Chilian saltpetre, is to familiarize our.sel\es 
with the most efficient method for the oxidation of ammonia ami 
to train the necessary men to eoiistrnet and operate amtiiojiia 
oxidation plants. 
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Cost of Nitrio Acid. 

The cost of nitric .acid, per se, whether as weak nitric acid or 
as concentrated nitric acid, is lowest by the arc process with 
hydro-electric power delivered to the furnace at a cost of $10 per 
horse-power year, or less. The difficulties of its transportation, 
the large amount of power required, and other economic reasons, as 
already explained, make the arc process inapplicable to American 
conditions. 

The cost of nitric acid obtained by the oxidation of pure 
auunonia is independent of the source of the ammonia, and must 
therefore depend upon the cost of ammonia gas in the gasholders 
ready to bo passed to the oxidizing apparatus. 

Cost of Ammonia. 

The cost of amuiouia has at the present time no relation to its 
selling price. The actual cost of collecting, absorbing, and i)urifying 
aimnonia from the gases developed by the destructive distillation 
of bituminous coal, in other words, the cost of ammonia considered 
as a by-product, is less than by any other process. The selling price 
of by-product ammonia is entirely a question of competition with 
other nitrogenous products, and has been fixed in the past almost 
wholly by the market price of sodimu nitrate with which it enters 
into competition. Even should ammonia be placed on the market 
by the Haber process at a price as low as 4 cents per pound, by- 
product ammonia will still be sold in competition therewith at a 
profit to the producer. The Haber process can produce, and is 
producing, ammonia synthetically cheaper than any other synthetic 
process now industrially applied. The cyauamide process stands 
next in order. 

If mechanical difficulties Mow confronting the cyanide process 
are solved, it will produce ammonia cheaper than either the Haber 
or the cyauamide process, and in close competition with the 
actual costs of saving by-product ammonia. The details of costs 
by all of the above methods will be considered in the final 
report. 
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Summary of Conclusions. 

(I) The Government should obtain its nitrii! !u;id l.y tlio 
oxidation of ammonia. It should begin the eieutiun u{ an 
ammonia-oxidation plant of moderate eapaoity at an earlv dale in 
order to train men and obtain e.\iK‘rieueo iji the most etlieient 
method of procedure. 

(II) The Government should i»roeeod .slowly in tho matter of 
the erection of plants for the production of ammonia, as develoji- 
meuts in tho cyanide process and the availability of the llaljer 
process may render valueless within a shoit time any large, <'X|!<-n- 
tliture for the production of cj-aiuimide. This is doubly tnn^ in view 
of the fact that present appropriations arc not nearly sullie.ient to 
install water power and erect the nitrogen U.'oition jdants necessary 
to meet the Government re(|uirements as estimated by the Oril nance. 
Department. Tho adoption of the above ])rocedur»i ijivolves ; • 

1. Purchase by tho Government of a reserve supply of sodium 
nitrate of at least 200,000 tons. 

2. The purchase of ammonia on the o 2 )en inarkiU. 

3. The reservation of a' supply of platinum. 

4. Tho construction of a hydro-electric plant tnily if the arc 
or C3rauamide process is to be used. The oxidation id ammonia 
req^uircs very little power, and the liaber, cyaJiide, ajid by-]«oduet 
ammonia processes are all indeiwndent of eheaj) power cost. 'I'he 
development of water power, however, cannot but be of bene lit 
to the eountry even if it is not used for the lixationof jiitrogen. 

I seriously doubt whether hydro-elecitric jiower w'ill be neces.sary 
or desirable three years from now for the most- ellicient- jjroces.s of 
fixing nitrogen, and accordingly I deem it unwise to in.stall such 
hydro-electric power, at great cost, with the sole pur])ose of fixing 
nitrogen. If, however, such water power can be utilized by the 
Government in the production of certain ferro alloys absolutely 
essential for ordnance and other munitions ; can Ikj sold to com- 
mercial companies who will take upon themselves tho financial risk 
involved in the erection of plants for nitrogen fixation, under 
guarantee of cheap ammonia to the Government j or can Ijc sold 
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(luring peace times to comjMinies requiring power for purposes which 
would allow instant requisition of the power by the Glovernment in 
time of war without handicapping the supplies of other needed 
war material, the development of such hydro-electric power would 
Ixj highly desirable. 

The first and third recommendations have already been ad opt(Ml, 
and are progressing towards fulfilment. 

In a supplemcnt.ory report, dated April 30th last, Dr. Parsons 
states that a small plant for the oxidation of ammonia erected at 
Syiacuse, N. Y., is progressing successfully ; another experimental 
o.vidation plant at Laurel Hill, L. I,, has developed other new 
r»‘atures. At Syracuse two new forms of apparatus for tb.e oxidation 
of atrimonia are lu w being tried, one of which, if suiicessful, will do 
away entirely with the use of platinum in the production of 
nitric acid. 

Dev'elopment has been rapid during the last two months. A 
synthetic, ajumonia process and a cyanide process have now reached 
a state of development where 1 am lu'cpared to recommend definite 
action by the (Jov'erjuuent. 

(IkNKRAL OUKMICAf. (loMPANV 1’ROCES.S. 

During the pist four years the (leneral (hemical fojupany, 
working on the basis that it should be possible to develop conditions 
under which the synthetic production of ammonia by the direct 
(iombination of nitrogen and hydrogen should take place at lower 
priissures than those deemed necessary by the Haber patents, has 
achieved success. This process has l)een in successful operation 
on a large experimental scale with several small units for ammonia 
production, and one luxit larger than those supposed to be used in 
tier many. The General Chemical Company has also developed and 
brought to a commercial basis the production of a mixture of 
nitrogen and hydrogen from coke, air, and water which will yield 
hydrogen at a cost lower than heretofore obtained in this country, 
and probably lower than that obtained in Germany. Complete 
engineernig plans have been prepared and bids obtained on the 
main items of construction, so that the erection of a plant for the 
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synthetic production of ainiuonin can he jffocowhsl with witliout 
delay. The Company itself would have already had a plant in 
operation save for the present high eonstnietion eoht.s and other 
difficulties incidciit to operations at the present time. 

The General Chemieal Company has ollered the free use of 
its process to the Government, and the lull help o1 the Company 
in installing and operating the process. 

It is estimated I believe (ans.'-ervatively that I'ven under 
present conditions a 30-ton-p‘r-day platit can he hiiilt for an e.s|Hm 
diture of $3,000,000. ami can he operated at a ''o.-t of not t(» e.vceetl 
4 cents per potind of anmumia jmidnced. allowing .si-.-oo per ton 
(.f product for repairs, aj;d J2.1 ])er cent. ol the <i»st ot the plant 
for interest and depreciation. It is Iwdieved that the charge's for 
repairs, ititercst, and dejaec iation are e.vcessivc'. as together the'- 
comprise Jiiore than 50 per cent, (d the total cost of the ammonia 
production. In the estimates $3‘00 p'r ton of product i.s allowed 
for general expenses and overliead charges. 

It is estimated that .a smaller plant «)f at least 7.\ tons per 
day capacity can Ijc built at the jHcsc'jit time f<»r appro.vimately 
$1,100,000, including land and building. Such a plant would yield 
2,700 tons of ammonia per year eipiivahmt to H.700 tons of 
90 per cent, nitric acid, assuniing 85 js'r cient. recovery. Such a 
plant would require about 500 horse-])ower. 

I recommend that an ^initial jJaiit to ja-odiice (iO.OOO Ih. 
ot ammonia per day lie immediately cojistrudcd, and to this ('nd 
I recommend that the War Department set aside the sum ot 
$3,600,000, and that the initial j»lant he constnieted at some 
point to he selected by the War Department in South -W e.sf V irginia , 
or adjoining teiTitory in West Virginia, reasonably near to (he 
sulphur, sulphuric acid, and coal supplies of that region, and so 
situated near to plenty of good water that an amnumia o.Ki<lation 
plant and a powder plant may later h«! er(*ct«*(.i near by. 

CVANIOE Pro('E.s.s. 

The cyanide process, too, has greatly dcvtdoixHl in the lust 
few months. 
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The President of the Nitrogen Products Company considers the 
process a certain commercial success, and a probable competitor 
with any other process for the production of fixed nitrogen. The 
Company is operating two experimental plants* by the cyanide 
process — one at Saltville, Va., in a coal-fired furnace, and one at 
Niagara Falls in an electric furnace. 

After careful examination of this process, I am not convinced 
that it has yet reached a point when plant installation should begin, 
as f believe a few months’ experimentation will add greatly to the 
elficicncy of the furnace proposed. It is my belief, however, that 
the process will become an important factor in the world’s nitrogen 
market ; that it may become a strong competitor even of other 
processes on account of the simplicity of its operations and the low 
cost of plant construction ; and that a furnace, which I believe I see 
in embryo, can be developed which will be much more efficient than 
either of those now used. 

The process is so promising that I recommend that active 
experimentation on a large scale be conducted, that a sum not to 
exceed $200,000 be set aside for this purpose. With this amomit 
available, I fee] confident that this process can be put upon a 
commercial basis ; that it will become a real competitor in the 
production of ammonia lor nitric acid and of nitrogenous material 
for fertilizer. 

Estimates of Construction and Opbratino Costs. 

In order that the recommendations made above may be con- 
sidered in comparison with the older processes now operating on a 
largo scale, 1 submit herewith a table summarizing confidential data 
obtained from books of many companies bearing upon the cost 
of nitrogen production. 
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Data per ton of nitro(f«n- by the Arc, Cynnamidc, Ilathr. ami (Icucral 
Chemical (-omjtany Processes. 



Aic 

Cyanamide 

Haber 

tiftn. 

Chem." 

Pi* * * § oduct 

.. 35%HNO. 

NH. 

Nil 

Nil 

Power required 

io*r» 

2*2 

(1*2 

0-2 

Investment ... 

lUKHu) 

$440(u) 

i;uo 

%m 

Operating costs t 

170 


110 

07 

Product 

{lt>%HNO. 


w%nNo 

%%HNu 

Power 

10-8 

2*3 

o:{ 

n:i 

Investment:!; 

$ l.“i5tl 

$070 

$570 

$:r:ni 

Operating cOrts§ 

220 

27«l 

2:i0 . 

217 


* Bstimates on General Chemical Co. procoitH are biHe<l on pre*«ent war-timo conHtnirtion 
cost!. All others on normal prices. 

t Amortisation for cyanamido as charired by opeiMtin^ compaiiioN. Aniortisutioii for 
Haber, 20% of plant cost for repairs, interest, depreciation. Amortisation for Arc aii<l Modi 
fied Haber, 12^% interest and depreciation. $5 00 per ton of product for repairs. 

t Rxcept for Arc process, includes ammonia plant as'given ; power atldiliunul $10 ; oxidation, 
and absorption, 1 140 ; concentration 1 10 ; steam plant 110. 

§ Except for Arc process, includes ammonia costs as given ; oxidation $>'H) ; conroiitration 
$70. No allowance made for unoxidize(\ ammonia. 

(<t) Power plant investment reckoned at $100 per hoise power. 

{h) Cyaiiamide production $122, ammonia from cyanamide $'2H, total 1 150. 


A TEXTILE SUBSTITUTE: EXPERIMENT WITH NETTLE 

FIBRE. * 


Stinging Dottle fibre as raw material for the textile industry 
is in use iu a varying degree in Germany, Austria, Denmark, and 
Switzerland. Originally intended as a substitute, its use has been 
pressed forward in the Central Empires through the shortage of 
eotton caused by the war. 

The German Claims. 

The danger of ignoring a substitute is the possibility that by 
s({ientific ox]:)eriments and research it may become a serious com- 
j)otit<.)r with staple industries, before the full extejit of the risk has 
1)oon appreciated. Believing this to be the case with the stinging 
nettle, Jind hoping to seize an opportunity of making Germany 
indeiHUidont of supplies of foreign cotton, the Germans have studied, 
vested, and adopted it as a war necessity ; there is evidence available 
showing that tliey also (;laim to have discovered a new process for its 
utilization, whi(?h opens up a great future for the industry even after 
the war. Large (piantities of nettles were collected in the summer 
of 1910 (according to one authority) under the supervision of the 
‘ Nessclfaservcrwortin)gsgesells(diaft,’ the new German War Com- 
pany, holding a-ji exclusive light to piuchase, if necessary by 
( oin])ulsioii, all stems of stinging nettles {Urtica Diocia), whether 
native or imported. This (ompany claimed that a tissue, comparing 
favourably with that maiuifactuiod from American cotton, was 
obtained from the fibre. Mixed with wool, a cloth of soft texture, 
hardly distinguishable from expensive woollen material, much cheaper 
and easily dyed, is said to be produceable, the cloth being suitable 

• Reprinted from the Ihtan] nf TrwU Journal and Commercial GazeUe^ London* dated 3rd 
Jaauai7* 1018. 
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for use in the manufuctme of furniture rovers, ]*hish aud suitii)|;s. 
There is, however, uo eonfirnuitiou of this rlaiui. ahluoi^U llvne 
is no doubt that the fibre has Iwen ustni to nialvc lipipj's for caps, 
coats, etc., for sandbags and prol>ably foi' .*\riuy .shirts and towels. 


A.N AoVKRSK ItKPOHT. 

Before describing the method of cultivaiiitg and |)ro|>aring tlie 
fibre, an adverse report on its ]H)s.sibilitie.s .should l.o noted, for it 
allows that some doubts exist coiicerning the fiiture of nettle fibre 
e^en in Germany. German agriculttiral e.vjaut states that the 
cost of production rules it out for purpo.si^s ol cultivation, and will 
stand in the way of its general iulojition, notwitlistanding the fact 
that its cultivation is now a national iiecos,sitv'. In the lirst place, 
the (tnly soil available is so-called fallow land all other land being 
devoted to more profitable use and the cultivation of this land 
demands an immense amount of labour such as no larmer in the 
Central Kmphos cat? afiord without s]!ecial aid. Not only mu.st 
the land be ploughed, but each plant has to le ])la(ed int<. the 
ground separately, lecausethe );ottle, when cultivated, either loses 
its iiower of projiagation by seed, or jiroduccs such a weak < rop that 
it becomes of little use for tibie. This intensity ol labour is leipured 
at the very time when fanners are ergag.id in f.iej.ai ing more Valuable 
crops. The results of this authority-s e.vi erinicnts in the u.^e ol 
the fibre in place of cotton weie poor in th.c e.xtrenie. and he came 
to the conclusion that, while it is hopeless to look to burners lor an 
adequate supply of j:ottles. .soinethii g might l< 'h»n to .sfnu i 
the natural growth of the i ettles on tludr nal ut.d soil >\ assis it g 
•spreading of seeds, or by using prism ersol war for the eultiva rniio 

waste lands. 

ClU/JT VATION IN tiKK.M.XNV. 

The present in Cenneny i»e,,tru,le.l I.. » . „n.pnv 

.,tabli*id hy nren Iron, the textile intlneitj en.l 

U eupervieed by the Minietriee ef Wet end ^ 

company euppliee plante and money free ol mtereet to 

Th. neia. irptopl«.t«l by elipe and hem s«>d. U« »l.|.t tb t'.lep 
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more rapidly than the seedlings, but in- shady woodlands seedlings 
grow even in the first year into strong plants, from which a crop 
can be gathered in October. Slips can be set in the spring and the 
autumn ; seeds in the spring only. For slips the harvest may be 
two-fold— in July or August for the stems ; in October for fodder. 

German and Austrian authorities estimate that a sufiicieut 
area of land is available within the Central Ehnpires to meet their 
needs and to permit of a large export trade. According to the 
Association for Forwarding Trade Activity (Berlin) the yearly raw 
material available from a plant yielding a quite practicable fibre 
which can l)e used as a substitute for cotton and jute (and which is 
presumably the stinging nettle), can be reckoned at 6,000,000 
metric tons. In this conneiition it may be noted that 'in 1913 
Germany imported 447,945 tons of raw cotton and 162,063 tons of 
jute. 

By a Bunde.srat Order of 27th July, 1916, the War Nettle 
Company fixed the price of stinging nettles for fibre at 14 marks 
per 100 kilogs. Subsequent evidence indicates that this rate is 
being paid for it, and that dried stinging nettle leaves, utilized for 
fodder and medicinal purposes, fetch 26 marks per 100 kilogs. 
The yield of fibre, again, varies from 10 per cent, in the case of wild 
nettles to as niiuh as 30 per cent, in the cultivated plant. 

Preparation op the Fibre. 

In the method of preparation for spinning, which is adjudged 
l)est by the Royal Materials Testing Office, only nettles cut just 
above the ground are utilized. They are packed in bundles, dried, 
and the loavTs removed. The stripping is satisfactorily done by the 
use of a lath set with nails in the form of a comb through which the 
stems ai-e drawn lengthwise. (After stripping, the stems are bundled. 
An Austrian manufactmrer declares that a process of obtaining 
the fibre, devised by Dr. Richter of Vienna University, by steeping 
and roasting the stems, yields fibre which should take the place of 
flax, hemp, and of cotton. Dr. Richter’s process appears to be 
carried out at ten factories in Bavaria, Silesia, and Alsace — ^that is, 
six rope factories, three jute factories, and a cotton-spinning mill. 
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The complaint against the process is that it is luisiiitahlo for the 
jffoduction of the finer spinning stuffs, as it does not roniow the 
wood from the fibre. A newer process, howewr. ap])»ars to have 
been discovwed giving better results, and a great future is anti- 
cipated for the product. 

Special machines have been built to deal with the fibre in the 
wea^’ing industry. Several qualities of the .stuff ha\-e U«ou obtained 
by adding a suitable quantity of flax to the fibre. Moist-.s|kun yarn 
up to No. 14 and dry-spun yarn up to No. 0, have lieon prckdiKual 
in largo quantities in several factories. 

Danlsu Experiments. 

In spite of these somewhat optirai.stic o]>inions, it tu\ist 
repeated that there is no clear evidence of the e.'ctensi\'e a<loption 
of the nettle fibre, even under present coiulitions, in (lormany. 
Nevertheless the following independent and reliable account of 
Danish experiments confirms the view that the st ingii'g nettle, as in 
Hans Andersen’s tale of Elfride, may at any moment. !« con\t»rtible 
into shirts, and on a considerable scale. 

In Denmark a (iovornment Committee exiierimented with 
nettles, paying for them at the rate of 7 kr. ])or 1(K) kilogs. Eor 
textiles only the fibrous part of the plants is necessary, and of the 
three known methods of separatitig this from the rest of the nettle - 
the mechanical, the chemical, and putrefaction— the last-named is 
the one favovu^d by the Committee. 

Methods op Treatment. 

The treatment resembles the treatment of flax, and the main 
points of the method are : — 

(i) The nettles are harvested in September and OcUilief and 
stacked Hhe straw through the winter. 

(ii) The tope and leaves are removed. . , „ 

(iii) The stalks are rotted either (a) in a “ retting dam 
conasting of a wooden cage sunkin a lake or other natural water, or 
(6) in hot water. The former process takes fourteen and the 
latter four days with (he water at a temperature of 30 donees 
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r«nligrtul«!. Exporimfluts «r« still continuing to clofiuo tlio correct 
hciit itiid time. 

(iv) The stalks are dried in the open air. 

(v) The stalks are cracked in a breaker. 

(vi) The stalks are teased on a teasing board with a wooden 
knife. 

(vii) llie fibre is combed through a large iron comb or hackle, 
which finally removes all the remaining wood. 

The fibre is then ready for the rope-walk or the spinning wheel. 

One of the difficulties of the putrefaction process is the presence 
of bacteria. It has been discovered that there are two sorts pre- 
valent — a beneficial and a harmful. It is said that the harmful 
species can be removed by steeping the nettles in running water 
for two to five hours before commencing to treat them. Experi- 
ments are being conducted in the pure cultivation of these bacteria 
with a view to finding a simpler method of putrefaction. 

The Manufactured Article. 

It has been foimd possible to make from nettle fibre fine rope, 
strong string, coarse linen, sail cloth, sacking and binder twine. 
Sheets, oych? tyre covers, and fine material suitable for clothing 
can .also lie made, but haw not as yet lieen produced in Denmark 
owing to lack of exponsiw delicate machinery. 



THE PROTECTION OF WHEAT FROM WKFATLS * 


The problems affecting wheat storage *)r, as it might he mor<‘ 
a(*.ciirately described, wheat preservation, are of extreme urgeia v 
in view of the prospect of a serious shortage in the food sii])p]y of 
the world as one of the results of the war, and it is ohvioiislv a 
matter of exceptional importance to prevent, as far as ]K»ssil>le, 
the destruction atul loss of grain in store through the ravages ol 


pests. 

Recognizing this, the British (Jovornmont asked the Ri»yal 
Society of London to arrange an investigation into the damage 
done by insects to grain in store, tliroiighout the Empire. 

The Executive Committee of the Commonwealth Advisory 


Council of Science and Industry rcceiml, through tlic Prime 
Minister’s Department, in October lOld, a request from the R4>yal 
Society that a committee should ho appointed in Australia to ro- 
o|)erate with similar committees in England and ( ana<la in this 
investigation. Reports wore olUaiiied from tlio (lovernmenl 
Entomologists of each State, and it was shown that <onsideral»lr 
losses wore caused annually in Australia from grain woc\iIs .md 
other pests. The Executive Committee therciipf)n api)oir»ted a 
special committee to make further i investigations. 

This special committee included Mr. Rt,H.*«ll, rei,r«sciUinK 
the milling industry ; Professor W. TInswell, F. R. S.. Professor 
of Zoology in the University of Sydney ; and Mi. M M . loggatt, 
(ioveriimcnt Entomologist, New South M ales. Mr. F. i. .ut uw.. 
( 'hemist to the Department of Agricult\jre of New . ut i a «.s. 
subsequently joined the committee. The process report prepwci 
by this special committee has now been published in u etin .» o 


. , „ tu^rlmrnt nf .IjriCnW.r* of Sooth Aottraho 

* Reprintml from the Jonnud of Af. Dtpartoift »/ ^ 

vol. XXr, no. 7, F<>br«»ry >«I8, p. »»9. 

( 627 ) 
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the Advlsf)ry Counoil, and can be obtained post free from the Secre- 
tary, 314, Alliert Street, East Melbourne. 

The report indicates that only the two grain weevik (CdUmdm 
gramria and C. orym) demand special measures on account 
of their destructive effects on stored grain, that the develop- 
ment of weevils in wheat and their increase in number may be 
chocked by not using old bags which may bo weevil-infested or 
storing in buildings likewise infested, and that bags of weevil- 
infested wheat should not be brought into contact or rjear that 
which is sound, for before wheat can become infested there must 
be a female to lay her eggs in the grains of wheat. It is only 
when the perfect insect, after going through the various stages of 
its larval existence, emerges through a tiny hole in the grain 
that the damage is evident, and except during the pupating stage 
destruction is going on during the whole life of the insect. Under 
suitable conditions it takes from 19 to 22 days from the egg to the 
adult beetle, and in three months, in one experiment, 40 weevils 
produced 3,056 descendants. Under the present system of handling 
wheat, the destruction of weevil, once it has gained access to the 
bagged grain, seems hopeless. Many methods of fumigating grain 
have l)een tried, and so fax the most effective is that of poisoning 
with the fumes of carbon dioxide ; but with bagged wheat this is 
not applicable, save at a prohibitive cost. Sun-dried wheat contains 
only 4*7 per cent, of moisture. Neither in this nor in wheat as it 
emerges from the thre^er with a moisture content up to 6*7 per 
cent, will weevil breed. With 8 per cent, of moisture they died in 
six weeks without breeding, at 9 per cent, they remained dormant, 
but with anything above the latter, provided they had free air, they 
become active and bred. It would thus appear that dry wheat 
stored in airti^t bins is immune from the attack of weevils. Wheat 
when first bagged does no't, under ordinary circumstances, contain 
sufficient moisture to enable weevils to breed; therefore, unless 
moist\ae is added from without, the grain remains weevil-proof. 
Thus if stored in a fairly dry climate, completely protected from 
the weather, it is certain that wheat may be stored for an indefinite 
period without any damage from weevil. 
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BY 

Dit. P. E. BROWN. 

Lowa Agricultural Exjfcrinteuf tSMu/tf. 


The development of soil bacteriology daring the Iasi docadt*. 
has been truly remarkable. Many fundamental problcno connecled 
with the occurrence and atitivities of Iwctcria in soils have l)e*Mi 
attacked, and considerable progress has been nwde toward iheir 
solution. While much work still remains to be done along this 
line, results already scoiured .show, in a ralhor definite way, 
the importanc.) of bacterial action in soils from the fertility 
standpoint. 

According to recent investigations, however, bacteria arc not, 
the only inicto-organisnis which exert an iufluen</C on soil fertility. 
Molds, protozoa, and algse have Iwen found quite commonly, and 
evidently their action, especially that of molds, must also be con- 
sidered in determining the crop-i)ro<l ucing power of sfdls. The 
subject of micro-organic life in the soil has therefore l^cen e-onsi 

derably broadened and complicated. 

The occurrence of molds in soils has been noted many times 
in the past in connection with liacteriological and other studies, 
and various investigations have dealt in a more or less genera 
way with the action of these organisms. It is only withm the last 
year, however, that an attempt has been made in a ”8**® 
comprehensive manner to study the occurrence, distribution, and 
activities of molds in soils, and to soh-e some of the fu^amental 


. A* I of Amoricfui B*ot4*riviogiiitii at New 

• P«perptemkted »t the meeting of ‘,’*® ^ Scunee voU XLVI, no. ll»i. 

Ueven. Conn.. Deoemhet 2t, 1»W. nnd 
Anguat, m7. 
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problems vrhich arise in conncctiou with the growth ol these 
organisms. The results secured at the New Jersey Agricultural 
Experiment Station, * not only furnish a basis upon which 

future experiments n\ay rest, but they also indicate quite 
distinctly that the growtli of molds in the soil may be of gi'eat 
significance. 

The transformation of organic and inorganic compomids in 
the soil has long been considered the particular function of soil 
ljucteria, but molds may also play an important r61o in sudi processes, 
and indeed it is conceivable that in some instances they nuiy 
prove largely responsible for tlie simplificatioji of complex soil 
nuiterials. 

It is not the purpose of this i)a})er to review the previous studies 
on mokls, for excellent bibliographies have been preseiited in the 
work of AVaksman* and Oolciuan^ aheady referred to. It is 
desired merely tc call attention in a brief way to the varied action 
of molds in soils, and to present a compilation of various published 
data and some of our orvn unjaiblished residts along this line, with 
the idea of emphasising the need of further study of these organisms. 

In the first place, the number of molds in soils should be consi- 
dered, and while data along this line are far from conclusive, it has 
been shown tluit large numbers of these organisms are alw'ays 
present. EspebbUy is this true for soils rich in hiunus and acid 
in reaction ; but the occurrenc’e of fiuigi is not restricted to such 
abnormal soils. Neutral, well-aeraU‘d, and well-fertilized soils are 
also found to contain rich mold floras. Furthermore, fimgi are not 
limited merely to the smdace soil, but occin in the deeper soil byers. 
The well-know'n predilection of certain fungi for acid conditions has 
Is'eu confirmed and fcads to interesting conclusions regarding the 
specbl importance of these forms in acid soib in which beuefickl 
Itacterial action is brgely restricted. 

* (Wiuan. ]>. A. ** Kiivirontnontiil factors influencing the Activity of Soil Tungi,*' SvU 
Science, vo'.. 11, no. 1, i». 1. 

* WAlo^mari, S. A. •• Soil Fungi an<t tlioir ActivitioM/’ Soil Science, \'ul. 11, no. 2, 
|}. 103. 

* WakMinan, S. A. “ Do Fun'gi actuitlly livo in the Soil ai\«l produce Mycelium f *’ Science 
n. 8. 41, p. 32U. 



tatPORTAKCK OF MOLD ACTION tN SOlUS 


531 


A very important point in couiieotion with the oe-cuiTeiwH) 
of molds in soils has been studied recently by Waksnuin.i While 
the counting methods employed have frhown the large numbers of 
molds in soils, considerable doubt existed as to whether these counts 
represented the actual numW of acth^ fungi, or only tlie spores. 
If spores alone are present, the activities of molds iji soils may 1 h' 
of less immediate importance, although their presence would indic^vlc 
previous active growth as Well as future activity when the soil 
conditions become satisfactory for the development of active forms 
from the spores. Active mold growth on the other hand would 
undoubtedly be of immediate importance in the (’hemical changes 
occurring in the soil. The value of dciinite information along 
this line is apparent. The careful e.s:)M;rimej\ts of Walosnuin show 
that many molds occur in soils in an active state as well as in thii 
form of spores. AVhile certain grou))8 do not appear to Ije present 
in an active condition in the .soils testc'd. although the plate method 
.showed their occurrence as spores, studie.s of other soils ma> lead 
to different conclusions. 

Comi ^ has attempted to check Waksuuiii's results by the uscf 
of smaller (pui.utitiv.s of .soil, but 'was unsuccessful. Using U) mg. 
of soil, he secured no growth of mold mycelia such as Waloinuiu 
obtained with lumps of soil 1 cun. in diameter, lie describes a diiect 
microscopic examination of soils and finds no mold mycelia present. 
He concludes from these cxperimeut>s that there i.s serious clcnibt 
whether molds exist in soils in an active foriix in snjficicni nutnbern 
to be important compared with bacteria. There seem <o U? two 
c^uestions involved here : How large a proportion of the number of 
molds developing on plates represent active forms and how many 
spores ? What is the number of active nu)ld forma which necai be 
present in the soil fen: them to Ijc considered important in the various 
soil chemical processes ? 

The first of these questions is rather difficult to answer at the 
present time, but our experiments indicate that rather a large 

^ 2oc. cit. 

* Cooa, H. J., ** Relative iui£)ortaiice of Fungi aud Baetoria iu Soil,” Science^ 
n. 8. 44» p. 867. 
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proportion of the total number of molds present in various soils 
occur in the active state. We have found active mold growth 
occurring in all the soils thus far examined, and we have used both 
Waksman’s and Conn’s methods. Our results confirm Waksman’s 
observations, therefore, and Conn’s criticism seems unwarranted, 
for active mold myedia ha/ve devdoped in ad our teeUi, ming not only 
10 mg. hut also smaUer quantities of soils, as toeK as the larger lumps 
employed by Waksman. The soils tested are normal soils, nouiny 
of them untreated and none extremely rich in humus. 

Further work along this line is certainly desirable, but from 
our observations thus fiix there seems no doubt but that fungi occur 
actively in soils, and hence we feel that their action must be important, 
regardless of their relative numbers compared with bacteria. Fur- 
thermore, the presence of spores is bkewise important, for they may 
become active in the near future and bring about their characteristic 
leactions. The answer to the second question mentioned above 
can only come after long-continued experiments, but from the vigor- 
ous action of molds noted in so many cases, as will be pointed out 
later, it is evident that the problem of micro-organic activity in 
relation to soil fertility cannot be completely solved without a 
knowledge of mold growth. Perhaps they are not as important 
as bacteria, there is no means yet of knowing, but even if 
of secondary significance they deserve recognition. Oiu present 
knowledge of soil fertility is too incomplete to permit us to 
pass over hastily any possibly important factors without thorough 
study. 

We believe, therefore, that molds occur in most soils, both in 
the active and in the spore state, and hence they must pass through 
their various life-cycles in the soil. Furthermore, different soils 
imdoubtedly have different fungus floras. Speies present under 
one combination of conditions may be absent under others. Organ- 
isms present only as spores in one case may occur actively in other 
instances. Finally, it seems perfectly possible that the relative 
occurrence of active and spore forms of various organisms may 
vary in the same soil with varying conditiens of moisture, tempera- 
ture, aeration, reaction, and food supply. 
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Considering the occuirence of molds in an active slate in all 
soils an establislied fact, the importance of these organisms in the 
decomposition of the soil organic matter becomes evident. Many 
experiments have been conducted along this line, and it has been very 
clearly demonstrated that molds are very efficient ammonifier.s. 
Indications have been secured that there exists a correlation between 
the biological stage of the organisms and the periods of ammonia 
accumulation. The largest amount seems to accompany the periods 
of spore germination, and the smallest amount the time preparatory 
to actual spore formation. 

All the nitrogenous organic materials which make up the humus 
content of soils are easily attacked by various fungus forms and 
ammonia is liberated in large amoiints. Part of this ammonia 
may, of course, be utilized by them ; but by far the larger part is 
set free and may be subsequently nitrified for use by the higher 
plants. Various fertilizing materials containing complex nitro- 
genous compounds may Ije ammonified by soil fungi, and their 
decomposition considerably facilitated. For instance, experiments 
with cyanamide show its rapid transformation to auunonia by 
certain molds. Ammonia production from urea by molds has also 
been definitely proven. 

The non-nitrogenous portion of the soil organic matter is also 
attacked by many molds. Thus expernnents have shown that' 
cellulose is rapidly decomposed by many species, and other sub- 
stances such as sugars, pectins, oils, fats, waxes, organic acids, etc., 
arc likewise broken down by molds. Some recent results secured 
in our laboratories show the large carbon-dioxide production by 
molds. No doiibt therefore remains brit that these organisms 
play an extremely important part in the decomposition of all soil 
organic matter and indeed certain results indicate that their action 
along this line may be much greater than that of bacteria, at least 
under certain soil conditions. 

No experiments have yet been reported which indicate that 
molds may bring about nitrification, and this process, therefore, 
still appears to be purely bacteriological. Further eicperimeuts may 
modify this uouolosion. 
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Denitriiioation and deazotofication, however, processes now 
known to be of slight significance in normal soils but which may 
occur in highly manured, specially treated greenhouse and market 
garden soils, may possibly be brought about by the action of molds. 
The introduction of these organisms with the manure used may be 
an important factor here. Definite data along this line are lacking 
at the present time. 

Non-symbiotic nitrogen fixation, or azofication by molds, lias 
lx‘eii studied from time to time, and indications have been seemed 
tliiit certain sj)ecies uuy be able to utilize the nitrogen of the atmos- 
phere. The results as a wholo, Imwever, are far from satisfactory, 
and indeed the conclusion has been drawn that at the present time 
the “ weight cf the conclusions on the fixation of nitrogen by fungi 
seams to be on the negative side.” Further exjierinients along this 
line are certainly desirable. 

I'he utilization of various nitrogen compounds by molds has 
been stiulied to some extent, and it has been found that ammonia 
and nitrate compounds arc assimilated by these organisms in oonsi- 
deiable amounts. Thus luider extreme conditions of mold growtli 
it is conceivable that molds may be actual competitors with the higher 
plants lor nitrogenous food materials. It is nut belioved, however, 
that sucli conditions would occur cxcej)! very rarely. A knowledge 
of mold growth in soils may be of some significance, nevertheless, 
in connection with the i^uestiuns involved in the fertilization of soils 
with nitrates and anuuonium salts. 

'L'hu decomposition of mineral compounds in soils by molds 
has been studied only to a very alight extent. Data secured in 
oiu' laboratories, very largely in connection with certain chemical 
and bacteriological studies, indicate, however, that these organisms, 
may play an extremely impurtaut role, not oidy in preparing nitro- 
genous food materials for plants as has been indicated, but also in 
making other mineral constituents available. Complete data along 
the various lines indicated will be published later. 

Studies of the production of available phosphorus by bacteria 
and molds have diown the vigorous action of various fungi in this 
direction. Several experiments carried out by various methods 
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have rfiown that rock phosphate is apparently transformed imu'h 
more rapidly into a soluble form by many molds than by Iweteria. 
The importance of further study along this line in iionnection with 
the solution of the moot question regarding the relative merits of 
rock phosphate and acid phosphate can readily be seeai. 

The oxidation of sulphur in the soil, or sulfolication, a ])i oeess 
which has recently received some attention and which gives evitlem-c 
of being of great importance from the soil fertility stand])oint, has 
bet n shown to lie accomplished by several species of molds. The 
action of these organisms in this process may bticome of sia'cial 
importance in connection with the recent suggestion for the 
production of available phosphorus by composting rock phosjthate, 
sulphur, and soil or manure. 

The process ol ferrification, or iron oxidation iji soils, while 
largely chemical in nature according to results thus far secnrctl, 
is brought about partly by mitTO-organisms, and certain jiiolds arc 
apiHircutly much more active in this action than any of the Uictcria 
studied. 

Experiments on the production of available potassium hy 
molds should also yield interesting results. No data have yet liccn 
secured on this point. 

In fact, it seems evident that mold action in soils nuiy he of far 
greater significance than has previously been supposed in jncjKiring 
available food for plant growth. No longer should the study of 
micro-organic activities in soils consitler biicteria alone. .Mold aetion 
must also be investigated, and in most cases it is undoubtedly 
true that only vague, ineomplete results cun Ixj secured il sueJj 
mold studies are not included. Many results seemed in bacterio- 
logical investigations might ])e explained and interpreted much 
more clearly and definitely if the activities of nurlds were 
eousiderod. 

If soil bacteriology is to be dv^velopcd to the proper extent in 
the future, and the relation of micro-organisms to soil fertility is 
to be established with any degree of certainty, investigations must 
include not only bacterial action, but the activities of molds and 
possibly also the growth of protozoa and algse. 
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It is certainly desirable that the investigations of molds in 
soils and their activities and importance be carried out much more 
generally and on a larger scale than is the case at present. Here 
is a field of st\idy rich in possibilities and the importance of work 
along these lines cannot be questioned. 



NOTES ON MOTOR CULTIVATION * 


BY 

JOHN McLARBN, Leeds. 


As my name was mentioned in your paper last month in eon- 
nection with the alx)ve matter, I take the lilwty of sending y(»u 
a few notes on the subject. 

I have already expressed the opimon that ttials of motor 
ploughs, in which British makers are unable to compete, are to 1m» 
deprecated at the present time. All the English firms are over head 
and ears in munitions work, and can take no part in any such 
demonstrations during the continuance of the war. Of course, if 
the needs of the British agriculturist can be promptly and efficiently 
supplied by American makers, riot even the British manjifacturers 
would object, as we all recognize the importance of increasing our 
home food production. But in this ca.se experts in land cultivation 
are satisfied that the British needs are not, and cannot be, satis- 
factorily met by the American product in which the commercial 
note, rather than the mechanical instinct, is the more obvious. 

I take exception to the complacent assiunption that any 
of the American tractors even approximately meets the require- 
ments of Briti^ agriculture. If their efficiency and durability 
were on a par with the commercial skill with which they are boomed 
it might be diflerent. British agriculturists are invited to take 
altogether too much on trust. Fortunately the results are not 
likely to be so financially disastrous to agriculturists as they would 
have been a year or two ago, seeing our farmers are now doing well, 
and most of them can afford to pay for their eiqierience. 


• Iteplinted from T** Jntplemtnt and.MaAin»rjf ffevtew, October I, 1917. 
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I stalo as a fn(it lluit motor-jJoughs so-callod, by which I 
nusau ploughs hauled diTe(!t by internal combustion engines, have 
not been successful anywhere. In Canada where they have had 
the best chance; they have only done moderately, and even there, 
1 believe, farmers are now returning to steam tractors. But even 
although they had l)een highly successful in Canada and elsewhere, 
it does not at all follow that they are as well suited for this country 
where farming conditions are essentially different. In most of the 
countries where motor tractors have been largely used the principal 
industry is corn growing, with little or no rotation of crops. Farmers 
are content to turn the sod over to a depth of 3 or 4 inches, and they 
require nothing of what we understand by the word “ cultivation ” 
in the proper sense of the word. There is nothing to correspond 
with our rotation of crops, and the land is never worked as in this 
country for cleaning or preparing the ground for root crops. 

In our moist climate, moreover, the land is seldom suitable 
for carrying heavy motors, and it is quite an exceptional year 
where it remains hard enough to carry them for more than a very 
short season. Experience tells us that only heavy tractors are 
suitable for this country, Ixtcause it is little use purchasing motors 
unless they (tan haul more than a two or three -furrow plough in light 
land as this can easily l)e done by horses. All the correspondents, 
even Mr. S. F. Edge, desiderate a light motor, but they naively 
confess that the trouble with light motors is that the wheels spin 
round and have not sufficient adhesion. It must bo obvious to 
everyone that adhesion depends more upon weight than on power, 
and in order to haul even three or four furrows in moderately heavy 
land a motor of a minimum weight of 5 tons is essential. 

In this (ountr)’’ we require the land worked as well as ploughed, 
which involves cross-ploughing, cultivating, dragging and harrowing, 
and, in spite of all assertions to the contrary, this work cannot bo 
done properly, efficiently, and economically by motors crossing 
and rc-crossiirg the ploughed land. 

I believe, in the last 60 years, about three million acres of land 
has either been laid down to grass or has laid itself down, and the 
problem to-day is to get this three million acres back again into 
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oidtivtttiou as quickly as iH>s8iblo. In the «aily .s»!vauii«*s, iMdura 
agricultural depression set in, there were thousjinds o( wts o[ steam 
ploughing tackle in England and Scotland. They were o( various 
systems, some worked by single and others by double engines. 
Most of them were owned by the farmers themselves, and thev were 
{tactically all commercially successful. The changed coiiditions (»f 
agriculture in this country stopped all development of steam culti- 
vating machinery, and as the tackle wore out it was not replaced, 
so that previous to the outbreak of war there was very little steam 
ploughing tackle in this country at all. When the food question 
became acute the Government reabzed the importance of the posi- 
tion, and set to work with the best means in their power to tackle 
it. The importation of immense quantities of American traebus 
appeared to them the l)est method of meeting the abnormal 
situation. 

I am not going to criticize in a carping or unfriendly spirit the. 
action of the Government who did what seemed to them l)est in a 
sudden emergency. The fact that mistakes were mmlo is neither 
here nor there, because no great scheme can be carried througli 
on the spur of the moment without serious mistakes, and if the result 
on the whole is satisfactory the public will not very seriously con- 
demn any errors of judgment which may have been cnmmitled. 
The task liefore the Department was immense. Time presscnl, 
and brooked no delay. Hi>rseswere not available. All our llritisli 
engineers were engaged on munitions, and the most virile and capable 
of our man-power had either joined up or were conscripted to the 
colours. Seeing that we had practically no resources at home, there 
was no alternative but to look abroad, and the result we can all see. 

It may be that the apparatus requisitioned by the Government 
has been helpful in meeting and tiding us over a sudden crisis, 
and if so we must not <!omplain, but it is not to lie thought of as a 
permanent solution of the question which fa(50s us in the future. 

Although British agriculturists, in years of cheap corn, allowetl 
steam ploughing in England to die out, there has all along been a 
large business done in the manufacture of steam cultivating tackle 
for abroad, where it has been used for the production of corn to supply 
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food to Great Britain, whose rulers did not care a straw for agri- 
culture and under whose policy it promised to become a lost art. 
There is therefore an immense amount of e^qiert opinion and 
experience available if the Government choose to utilise it ; and it 
is very important that they should do so without delay, otherwise 
the country may come to the conclusion that these internal com- 
bustion tractors represent the last word and the final solution of the 
problem. But this is really not so, and it is obvious to all who are 
experienced ir the cultivation of the land that there is a great 
danger of a wrong lead being given to our agnerdturists in this 
matter. There is no reason why British agriculturists Should not 
coiusult and take advantage of the practical en^rience of others, 
instead of purchasing it over again at their own expense. The old 
facts will bo no more valuable to the country at large for having 
\mn discovered and proved afresh at a large erqwnditure of money 
and time. 

But I do not wish to assume the rdle of a merely destructive 
(sritic. I shoidd like in these notes to say something indicative of 
what I think would be the proper solution to the problem, which 
I may restate as follows : — (1) To tiurn over the three million acres 
of land in the least possible time and at the least possible expense ; 
(2) to make provision for working at the land and preparing a seed 
bed either for cereals or roots ; (3) economy of man-power. I do 
not care how this is done, whether by direct traction or by double 
engines (cable system worked by steam), or by internal combustion 
engines working on any system whatever. For the purposes of this 
letter I will assume that the whole three million acres have to be> 
broken up by mechanical means, owing, if you like, to the sboitage 
of horses. The figure is not important. Any other figure will do, 
as my conclusions will run out in the same proportion whatever 
figures we take as the basis of our calculation. 

Assruning that the whole of this work was to be done by motor 
tractors such as we see being introduced at present, I suppose a 
liberal allowance per motor would be 300 acres of ploughing per 
season. This would mean 10,000 motors, at £360 per set, including 
ploughs>->or £3,600,000 capital esqienditure, fVom all the information 
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I can gather a cost of 30.s. per acre would Im' considered a wry 
favoiirahlo resultj talcing the average of all the motor sets put to 
work in the last two years, so that the coat of ploughing three million 
acres by motor at 30s. per acre would be £4,500,000. Each of thea.< 
motors would require at least one skilled man to drive and attend 
to it. Many of them would require two men, so that T e.stimato at, 
least 16,000 men would be required to work the.S(% 10,000 motors. 
But, in my opinion, the number required would be even more than 
that. Here, then, we have at least 15,000 men required to do th(» 
work, at a total cost of £4,500,000. 

On the other hand, assuming the w'ork of a pair of double 
engines at 3,000 acres per year, we should require 1,000 sots «tf 
tackle, costing, say, £3,500 per s»d. This? runs out to £3,500,000. 
or exactly the same capital expenditure as for the motors. An 
outside figure of cost would be I5s. per acre, so that the cost of 
ploughing three million acres by double engines would bo £*2,250,000 
—a difference in favour of steam of exactly one-half (£2,250,000). 
But the number of men called for to work the steam ploughing tackle 
would be only 2,000 skilled and, at the outside, 4,000 unskilled, 
making a total of 6,000 men re'quired for the steam as against 
15,000 for the petrol tractors. 

Moreover, at the end of five years the bulk of the })etrol tractor 
will be on the scrap-heap, and we shall lie fortunate if at the end of 
that period 20 per cent, of them (or their depreciated equivalent) 
representing £760,000,are at work ; whereas with the double engine 
cable system the engines will be almost as good as now, but, even 
allowing 20 per cent, for depreciation, they would represent a value 
of £2,626,000, which is probably the most important fact of all. 

I have confidence in submitting these figures to the judgment 
of practical men, and do not think it is necessary to argue the 
question further. I shall be told that the tractor will do a great 
deal of farm work in addition to ploughing. In many cases it will 
and in many cases it will not ; but whatever it earns in this way 
will only go a very small way towards the upkeep and redemption 
of the disappearing capital. 

♦ ♦♦♦♦♦ 

3C 
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STEAM AND MOTOR CULTIVATION. 

The remarks of Mr. John McLaren on motor onltivation, 
public ed in another column, an particularly welcome at the present 
moment, because they help to bring into proper perspective a gener- 
ally distorted view of the r61e of motor tractors. When the value 
of the ploughing tractor first began to be recognized there was no 
suggestion that it would do the work efficiently accomplidied by 
steam ploughing tackle, and if all the farms were of such size as to 
allow of the profitable use of steam ploughing sets there would never 
have been any question of employing motor tractors. It is because 
the vast majority of the farms, e^ecially on the Continent, are 
of such moderate dimensions as to preclude the use of steam plough- 
ing tackle that it was hoped to make up for the deficient supply 
of horses and men by the introduction of motor machines. Since 
the outbreak of the war the problem has become so serious that the 
economy of the motor tractor is of less importance than the necessity 
to till every available acre of land for the production of food-stufts. 
This cannot be done by steam ploughing, or by horses, because 
there is not a sufficient number of them, and motor tractors are 
therefore the only machines available for the purpose. Their value 
is enhanced in a time of stress, whereas, if the necessity of cultivating 
the land were not so great, there would be plenty to say about 
the diortcomings of many of the existing types of motor tractors. 
These machines are anything but perfect, and there axe some notable 
failures due to an ignorance of the limitations of the motor tractor 
and to a want of organization for enabling agriculturists to keep 
their machines in good running order ; but the tractor must be 
employed to put the available land under cultivation ; and, while 
doing useful work in a time of mnergenoy, it is preparing the way 
for an accumulation of practical esqierience which should bo valuable 
to tractor de^ners alter the wax. Many of the direct ploughing 
tractors now in the use are inefficient, and few can plough three 
furrows to a depth of a foot, while on stiff clayey soil they axe fre- 
quently unable to go deeper than a few inches. On some soils, 
and on very hilly land, they axe sometimes hopeless, aiyl this is one 
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of the weak points of the tractor, which should l)o so designed 
as to be capable of ploughing to a suitable depth oji all kinds of soil. 
Still, in the present condition of the agricultural indiistry, the 
tractors are rendering a great service in tillii\g large areas of land 
that otherwise would be allowed to lie fallow. When (iondivions 
change after the war the tractors will ha\'B to bo designed on quite 
different lines, preferably with chain tracks, for after all the question 
is mainly one of reducing the dead-weight as much as possible and 
distributing it over a considerable area of contact with the soil. 
There is no doubt that the tractor in some form or another has come 
to stay, and its success after the war will depend upon its being 
improved, perhaps to a considerable extent, to meet the needs of 
agriculturists who have to till moderately-sized farms. The tra<!tor 
can only be successful in two ways, either in being employed for 
purely tillage operations by contractors who operate over particidar 
districts, or in adapting it to many kinds of farm work so that the 
agriculturist can purchase a machine with the certainty of being 
able to use it during the greater part of the year. Steam ploughing 
tackle does not come within this sphere of operations, nor can the 
tractor compete with steam when 'it comes to breaking up big lands 
or deep ploughing on large estates. 



Dr. C. a. Barber, Government Sugarcane Expert, Madras, 
writes in the January (1918) number of the International Sugar 
Journal on the Origin of the Uba Cano as follows : — 

The reference in your September number to the origin of the 
Yuba or Uba cane, so largely grown in Natal, gives me an opportu- 
nity to put down certain notes which I have accumulated on this 
variety and which may be of interest to those who cultivate it. 
I have grown it now for a considerable number of years on the Cane- 
breeding Station at Coimbatore in company with a large assortment 
of indigenous Indian canes. The Yulia in the collection has been 
obtained direct from Natal. There is no doubt whatever that it is 
a Ganna cane of the Pansahi group of Indian canes, a series which 
is grown in many places from Assam to the Punjab, a distance of 
over 1,200 miles along the Himalayas, but it is perhaps best suited 
to Biliar where there are a number of canes of this group. I made 
some attempt at locating Yuba, but I failed completely in coming 
across any Indian language with uba in it. I have thus far collected 
the following varieties, differing from one another to a very slight 
degree : — Sadi Khajce said to come from Assam, Pansahi, Maneria, 
Lata, Chynia, and Ketari from Bihar ; Merthi, Dikchan, Sanachi, 
Biiranga from the United Provinces, and Kahu from the Pimjab. 
It is interesting to note its greatest development in Bihar, for this 
is on the border line between the regions where thick and thin canes 
predominate, and Ganna canes as a class are intermediate between 
the Paunda or thick tropical ones, and the Ukh or thin indigenous 
Indian canes. I must therefore first of all emphasize that Yuba is an 
indigenous Indian cane, leaving for the present the way in which 
it reached Natal, although I see that there is a strong presumption 
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from its history that it came from an Indian source. My main 
difficulty has been to find any connexion between the word Uba and 
any Indian language. 

On a recent visit to Burma, I exammed carefully all the canes 
collected on the farms and many in the fields . As in Assiiiu and the 
Peninsula, thick canes grow very well in Biuma and for a time 1 
failed to get any indication of indigenous canes su(!h as are grown 
in India occurring there. But on a visit to llmawbi farm, I was 
shown a thin cane which is grown iii Moulmcin. They had fortu- 
nately, also growing, Yuba canes received from Natal, Now the 
first glance showed that the Moulmein cane was a momlxir of the 
Pansahi group, and a little further exiiminatiou also showed that 
there was no obvious means of distinguishing the Moulmein cai'e 
from the Yuba growing next to it. My language dillujulty at once 
occurred to me, and I asked whether there were any other words 
in Biumese which sounded like Yuba. The reply was interesting : 
“ Oh yes, of course, ‘ u-ba ’ means * take it It is the usual answer 
of the polite Burman (who will give you anything) to any request 
made on going round his fields. So the following suggestioji nuiy lx: 
made. Governor Mitchell would very likely in those days leave a 
Burmese port when returning to Natal. lie would see the canes 
and ask for a few, receiving the characteristic “ u-ba ” in reply. 
I give the suggestion for what it is worth, but wouhl emphasiiso the 
fact that the cane in question is most certainly an Indian indigenous 
cane of the Pansahi group. 

I have often wondered at its being grown in Natal and Queens- 
land. It is a cane of poor sucrose content in India, but it is thickish 
as Indian canes grow. It is very resistant to salt in the soil us are 
all of its class, moderately fibrous, very luxuriant, and tillering well. 
But, under the ryot’s cultivation, often on entirely umuanured and 
badly cultivated land, it and its class have suffered heavily from 
red rot (CoUetoirichumfalcaturn) and have been displaced by thinner 
and more hardy canes over large tracts. Its use as a fodder 1 can 
readily understand in places whore sorghum cannot easily be grown 
and grass is not abundant. It requires little water and is much 
asier to grow on poor land than the thick canes of the tropics, 
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especially where ihe climate is cold and the growing season short. 
But, where such canes are desirable and the rich thick canes of the 
tropics are grown with diflficulty, I sometimes wonder whether 
In^a may not be able to provide a better cane for the mill. We 
do not regard the Pansahi class at all as our best indigenous varieties. 
On the Cane-breeding Station we have taken various members of 
the Pansahi group as parents in our crosses and have, I believe, 
succeeded in getting hybrids with tropical canes. The work is 
still in progress, but the luxuriance and free tillering of the class 
makes it desired in this combination. The Natal planters would be 
well advised to try a number of thin canes of good sucrose content 
which we have already obtained on the Cane-breeding Station, 
and I shall be happy to send consignments if they wish it. 

♦ 

* Hi 

TEN YEARS OF AGRICULTURE THROUGHOUT 
THE .WORLD. 

In dealing with the statistics of agriculture, even more parti- 
c.ularly than in reviewing those relating to other matters, the wide 
variety of crops, of climate, of terms employed, makes it exceedingly 
difficult to draw up any estimates of production that are beyond 
cavil. In the course of the nineteenth century many efforts were 
made to accompli^ this aim, but in .order to reach a practical and 
t angible result it became necessary to create a central organizatiou 
of high standing, speciaUy arranged for the collection and scientific 
classification of the very miscellaneous data which axe publi^ed 
in so many parts of the world. This central organization is the 
International IivJtitute of Agricultm'e, Rome, so well known to 
competent authorities by its numerous publications, and has just 
issued a new work dealing on a complete and accurate basis 
with the world’s agriculture. 

This vohime is the Internatiwial Year Book of Agricultural 
Statistics, 1907 to 1910, and is themost exhaustive work inexistence 
on agricultural statistics, as it is the result of very extensive and 
detailed research devoted to this study. 
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CJompnaing ovEr ona thousand pages, the 836 statistical tables 
aie replete with every sort of information upon the subjects 
considered, thus establishing the Volume as one of very great 
importance. 

The number of agricultural products embraced is very largo 
and those of tropical countries have received as much attention as 
the crops of the temperate zones have secured. 

In due sequence are furnished all the available data regarding 
areas cultivated in each country, the total yields realized, ami the 
yields obtained on a given standard of area. Besides all tlus the 
Year Book includes the five years’ and ten years’ averages for the 
period included, so that readers can ascertain at a glance whether 
in any particular year cultivation has extended or has been 
restricted in a given country and whether the results have been 
favourable or the reverse. 

The first products to be considered are the cereals as naturally 
being of capital importance for food, the very basis of human 
requirements inasmuch as they furnish our daily bread. 

We find that the ascertainable annual yield of wheat throughout 
the world exceeds a thousand 'million quintals, and represents at 
present Value more than two thousand millions sterling ; the yield 
of maize is nearly as large as that of wheat and is worth one thousand 
millions sterling, while the aggregate value of the six chief cereals 
(wheat, rye, barley, oats, maize, and rice) is not less than six thousand 
millions sterling, or thirty billions of dollars, yearly. 

The yield of potatoes is over fifteen hundred million quintals, 
and that of sugar beet is more than five hundred million quintals. 
Every year the world has at disposal a total of 160 million quintals 
of beet and cane sugar, nearly 160 million hectolitres of wine, 10 
million quintals of coffee, more rixan 8 millions of leaf tobacco, nearly 
1 million quintals of hops. 

Textile industries account annually for nearly 60 milhon quintals 
of cotton, 8 milhons of flax, 7 millions of hemp, while silkworm 
breeders in Europe and Asia deliver to the trade more than 200 
millions in cocoons. The raw material for vegetable oils comprises 
yearly throughout the world an aggregate of 30 million quintals 
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of olives, and a similar quantity of linseed, 4 milfioiis of hempseed, 
and 6 millions of rajjeseed. 

Turning to live stock, we find in the Year Book, for each of the 
ten years comprised, the numbers of horses, asses, cattle, sheep, 
pigs, etc., in 82 countries taken singly, and afterwards reckored out 
as compared with each thousand inhabitants of the country, both 
at the opening and at the close of the period under review. The 
results reached in these tables are of the greatest interest. It 
appears that in Uruguay there are eight head of cattle to each 
inhabitant, in Argentina more than four head, in Australia more 
than two head, and throughout South America about two head 
per inhabitant, while in the United States and Canada there is one 
head of cattle per person, and in Europe only one to two persons. 

Having given, by means of a large number of tables, the imports 
and exports of the products previously considered as to yield, and 
shewing the origin and destination of these imports and exports as 
regards each country, the Year Book takes up the question of 
consumption, also for each country. 

It is worth while to note that the consumption of wheat per 
heiul of population is extremely large in Australia, in Canada, in 
France, in Argentina, etc., while it is very limited in Japan, Britisli 
India, Egypt, Sweden, etc., as the inhabitants of these countries live 
chiefly upon rice, maize, r}^, or other articles of food. 

The prices of the chief products, on spot and for forward or 
futine delivery, form a speciivl chapter where readers will find all 
the data for a detailed e.Kamination of the marked fluctuations in 
recent years, inasmuch as weekly quotations are recorded in respect 
of the chief products. This chapter comprises tables of rates of 
freight and of exchange. 

Then tollows a chapter on fertilizers and chemical products 
employed in agriculture, including the data of production, trade, 
and consumption, with the quotations for phosphatio, potassic, and 
nitrogenous fertilizers, for sulphirr and sulphate of copper. These 
materials give rise to a very large and active trade, since many of 
them are only to be found at certain spots, and therefore whole fleets 
are in request for their trairsport to the localities vvhere they are 
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consumed. This is particularly the case with luilural phosphates 
and with nitrate of soda. 

At the conclusion of the Year Book there is a special chapter 
where readers can ascertain the authority for each of the data, ainl 
are thereby enabled, if they so desire, to consult those authorities 
and to verify the figures. 

This important work is indispensable for all who wish to studv 
any point connected with agriculture or with the trade in agricul- 
tmal products. It has its special place on the desk of the economist, 
of the agricultural engineer, of the merchant, of the manufacturer, 
of the statesman, in short of all whf) are interested in the progress 
and well-being of nations. 

The price of the voliuue is 8s, or $2. It is available at the 
Service des abonnements ct publications do 1’ lustitut InteruationaJ 
d ’Agriculture, Villa Umberto, Rome, Italy. 

# 

# # 

The Water Hyacinth, which has become s«j great a ]jest in 
Bengal end Burma that it has been found necessary in the latter jiro- 
vince to pass a special law to deal with it, has also been fouiul in the 
neighbourhood of Gurdaspur. It is said that its introductioji there 
a few years ago was due to a Deputy Commissioiuir wJio wished to 
Ireautify his tank. It spread over the tank with great rapidity, and 
passing cultivators, attracted by its lieauty, took away jdants to 
put in their own tanks which in turn it soon covoied. It is of 
course impossible that the plant should ever Ijc the jjost here (in 
Punjab) it apparently is in more watery provinces, but the attention 
of the members of the local agricultural association has Iwen 
directed to the necessity of doing what tJiey can to pr<!vent it 
spreading . — IPuitjah Agricultural Notes, March, 1918.J 

* 

* * 

THE COTTON-SEED INDUSTRY. 

The development of the [ndimi cotton-seed trade practically 
dates from the beginning of the present century, ami the annual 
{Hoductiou of cotton-se(xl in India is now estimated at 1,870,000 tons, 
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of which 1,168,000 tons are available for cattle food and ornidung 
purposes. The Indian seed belongs to the class known as white or 
fuzzy seed as it has on it a double layer of fibre, the underlayer of 
fluff or lint and the outer layer of true cotton fibre. The seeds, as 
they come into the market, contain considerable quantities of 
impurities and also about 8 per cent, of damaged seeds, these being 
due to careless gimiing. The composition of a number of Indian 
seeds gives an average of 19‘67 oil, 34*68 meal, and 45*65 of husk 
and lint. Indian seed is valued in this country on the basis of 
18 per cent, of oil, but there is evidence to support the percentage 
being raised. The most effective treatment of the cotton-seed for 
storage and the prevention of fermentation appears to be to delint 
it immediately after ginning, and remove all light and broken seeds, 
and thoroughly clean them and sterilize them by hot air blasts in 
vertical cylinders or spiral conveyors on the counter -ciurent principle. 
Seeds thus treated and stored in a dry godown, or in silos, keep well 
for a very long time and yield excellent products. With regard to 
the extraction of oil, the best method for Indian seed is the mixed 
decorticated plan. The American practice is to remove the lint, 
decorticate the seed, and then crush the kernels separately, but it is 
better to modify this process by the admixture of a certain percen- 
tage of grovmd hulls with the kernels. The very small oil-content 
of the seed has made it necessary to devise means to obtain a maxi- 
mimi yield of oil from the seeds, and various proposals with a view 
to this object being attained have been tried. The refining of the 
crude oil is also a process of importance in this rei^ct. 

Of the by-products, the hulls are the most important, being 
utilized as fertilizers, feeding stuffs, and as raw materials for paper- 
maldng. Next in importance is the liquid residue or foots. This 
has been used to produce colouring matter, paint, soap, stock, 
sliellac substitute, and, with a considerable admixture of other 
substances, as a leather substitute. The hnt separated in the 
preliminary process is used for making paper, cotton oil, gun cotton, 
celluloid, artificial silk, etc. There are still a few problems to be 
solved in connection with the Indian cotton-seed industry, and, 
besides the desired increase in the oil-content, the separation of the 
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fluorescent substance found in the oil is desirable, and the offeet of 
cotton oil on press cloths of different types invited consideration. 

A strong seed-crushing industry should be established iu this 
cotmtry, so that the fertilizing by-products might be returned directly 
to the land from which they had been derived . — [hiduin Industries 
and Power, vol. XV, no. 6.] 


* 

* 

The Statisties compiled by the Govorimient of India from the 
Reports of the Provincial Civil Veterinary Departments for the year 
1916-17 reveal the great expansion of the departments and the 
wider appreciation of the good work done by them during the last 
twelve years. The expenditure of over Es. 31 lakhs during the 
year as against some Rs. 10 lakhs in 1904-05 shows that Government 
is fully aware of the importance of cattle to India inasmuch as 
without them agriculture would be at a standstill, and in spite of 
his innate conservatism the Indian peasant has not been slow to 
take advantage of the greater facilities provided for keeping his 
faithful slaves at the plough in fit condition. Though the number 
of dispensaries increased from 269 to 463 (an increase of 72 per 
cent, only), the number of animals brought for treatment rose from 
266,014 to 964,699 (an increase of nearly 300 per cent.). Tlie 
number of animals treated and castrations performed by peri- 
patetic veterinary assistants similarly increased by about 200 per 
cent, (from 268,718 to 760,948). Inoculation, omte .so dreaded, 
has grown so popular that, whereas twelve years ago owners of only 
76,269 cattle could be persuaded to allow their animals to be treated, 
last year the owners of as many as 644,841 were found to be believers 
in the immunity afforded by the various sera manufactured at the 
Muktesar Laboratory. That this increasing confidence has not 
been mii^laced will be apparent from the fact that in a year in 
which 266,418 animals died from contagious diseases, only 2,668 
died after inoculation out of more than 600,000 treated. 
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Improvement of stock by maintenance of stud bulls and horse 
and donkey stallions, cattle-breeding farms and holding of fairs and 
shows, is another line of acti\'ity of the Department. The number 
of stud bulls, owned both by Government and local bodies, rose 
from 1,197 in the previous year to 1,367 during the year under 
review, but it is u pity that local bodies, outside tbe Pimjab and 
parts of the United Ih-ovinces, have not yet realized their usefulness 
in this direction. Tlie receipts of cattle farms amounted to 
Its. 1 ,00,078 of which the Hissar farm alone contributed Ks. 1,24,863. 
Two hundred and seventeen cattle fairs and show's were held 
during the year and 24 medals and prizes worth Rs. 18,646 were 
awarded. 

It is clear that to cope with the increasing amount of work 
thrown on the Department as the result of a growing appreciation 
on the part of the cultivators and others, more rapid provision of 
the superAdsii’g staff and trained subordinate staff is required. 
It appears however that the career of a veterinary assistant does 
not appeal t<» the professional classes of some provinces at least, as 
in spite of liberal pnovision of scholarslrips and almost a sure chame 
of getting an ap)j)ointment at the end of th.e training the number of 
entrantsin veterinary colleges and schoolsis so limited. Rs. 4,18,671 
were spent on Veterinary instruction during the year, but the 
mimber of students tun ed out at the end of the year as qualified 
for cm jdoyment as assistants was only 1 37 for the whole of Lidia. — 
[Editor.] 

* 

« * 

SPIKE DISEASE IN SANDALWOOD. 

Thk Indian Forester for February (1918) has two interesting 
p>uj)ers on the subject of spike disease in sandalwood, the root cause 
of which romaiiiB as elusive as ever. There is no hint of its being 
eradicated from any area in which it has established itself, but there 
iux) always ominous accounts of its cropping up even in practically 
isolated spots. In the Kollimalui HiUs, for instance, we are told 
there was no trace of tlic disease up to the middle of 1912; in 
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April, 1914, a single sapling was discovered to lie infecjted ; in ( K'tolwr 
of the same year a numlior of yonng trees had been found to be 
attacked and some dead, and so the Forest OITieer had all the 
diseased trees he could find uprooted. The spread (d the disease 
was, however, not arrested. Tlie extraordinary feature of the disease 
is that it appears in isolated patches— in the Kollimalai Tfills thei c 
were two affected areas eight miles apart, while the intervening tract 
remained unaffected. More remarkable still is tlio fact that tlu; 
nearest previously known spiked area from the Kollimalai.s was 
80 miles away sind no explanation is forthcoming as to how this 
distance was bridged. The idea is beginning t») gain giound that 
the disease is endemic and spontaneous and may be spread by sc’od. 
It is remarkable that though first discovered in ('(torg in 18t)t) and 
closely studied ever since, no progress has Ihumi made in arn^sling 
the disease . — [Indian Engineering, March U>, 1918.] 

* 

* # 

SILK CULTURE IN INDIA. 

The trade inr.nw silk from India has seriously decrea.sed within 
the past fifty years, largely in consequence of the deteriorat ion of 
the Bengal cocoon and inferior reeling. At the present time the 
main quantities of Indian silk are grown in Ka.shmir wliere soii- 
culture is a State monopoly. Kashmir ordinarily produces each 
year about 1,400 bales of 150 lb. each. Tlie silk is grown 
on the Himalayan foothills at an altitude of 0,000 feet. It 
is regular, well-reeled, and although slightly weaker in the 
thread than Italian silk, nevertheless compares favourably with 
the Japanese qualities. The greatest care is taken to prevent 
disease in the cocoons. Good seed is imported each year 
from the Cevennes district of France, and reproduction is not 
allowed. 

The silk is reeled within the borders of the State, and although 
there is some export of cocoons to Italy, there is no reason why the 
whole of the season’s crop should not be reeled in Kashmir. The 
production of cocoons is large and could be extended, but increased 
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facilities for reeling under European supervision are required in 
order to secure tlie advantages of the low-priced and comparatively 
bighly-sldlled labour. The Kashmiree is a skilful operative, and 
with European supervision, the reeh'ng is almost as good as the 
Japanese. 

The prospects for the extension of sericulture in India are 
promising. It must be borne in mind that the finest qualities of 
silk which the world produces are grown in the hilly districts of 
countries like China, Japan, and Italy, the climate and altitude 
apparently producing nerve, strength, and vitality in the fibre 
grown on the hills which is not apparent in the silk produced on the 
plains. 

There is little doubt that the foothills of the Himalayas lying 
within the United Provinces and the Punjab and the States of 
Bhutan, Sikkim, and Nepal, are as well adapted to sericulture as 
those lying within the State of Kashmir. The population of these 
districts is almost equal to, and the area is considerably greater 
than, the whole of Japan. The main desideratum is a spirit of 
enterprise similar to that shown by the Government of Kashmir, 
and it would appear that efforts should be made by the Indian 
Government to encourage the development of sericulture within 
this large area. 

Within the past two years sericulture has been commenced 
within the State of Patiala on a small but definite basis under the 
supervision of a native graduate of the Montpelier School in France, 
'fhe first parcels of raw silk which have reached this country 
have been declared by experts to bo fully equal to the best 
Knslunir silk. 

The Bengal export trade has almost ceased. The cocoon is 
not a good one, and careless reeling produces an irregular silk only 
suited for coarser manufactures. There is little doubt, however, 
that were the industry developed under qualified supervision, a 
greatly improved quality would be produced. — [Beport on Silk and 
Silk Waste by the DepartmerUal Committee appointed by the Botntd 
of Trade.} 



NOTES 


555 


IMDIOO CESS ACT. 

The foUowing Act of the Indian I>egialati\^ Council 
received the assent of the Governor-General on the 61h 
March, 1918 : — 

Act No. Ill op 1918. 

An Act to provide for the levy of a cess on indigo exported from 
British India. 

Whereas it is expedient to provide funds for the promo- 
tion of research in the interests of the indigo industry in 
India ; 

And whereas for this purpose it is expedient to levy a cess on 
indigo produced in India and exported from British India ; It. is 
hereby enacted as follows : — 

Short title and com- 1* (1) This Act maybe called the Indigo 

menoement. , jgjg . 

(2) It diall come into force on the first day of 
April, 1918. 

2. (1) There diall be levied and collected on all indigo 
- ^ produced in India and exported from anv 

exports of indigo snd customs-port to any port beyond the limits of 

preparations thoroof. -n • • i r !• 

British India or to Aden a cess at the rate 
of one rupee per maund of 82f pounds avoirdupois : 

Provided that, where any preparation of indigo mixed with 
any other substance for use as a dye is so exported, the ce&s shall 
bo levied on such proportion of the total weight of such preparation 
ns the Governor-General in Council may determine by rule under 
this Act. 

(2) In this section the expression " customs-port ” has the 
same meaning as in the Sea Customs Act, 1878, VIII of 1878, and 
the cess levied shall be deemed to be a customs-duty for the 
purposes of Section 6 of the Indian Tariff Act, 1894 (VIII 
of 1894). 
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3. Tlie prncoefls of the cess collected under this Act shall bo 

Application of pro- of such measuTcs 

oi'cd* of coss. j,g Oovornor-General in Council may consider 

it advisable to take for promoting research in the interests of tho- 
indigq industry in India. 

4. The Governor-General in Council may 

INiwor Ifi lurikc niloH. .. • -ii ji • a j 

ninke rules consistent with this Act — 

(rt) for regulating the method of assessing, levying and 
collecting the cess ; 

{()) for proscribing the particular purposes to which the ce&s 
may bo applied ; and 

(c) generally for carrying out the purposes of this Act. 

* 

* Hi 

It is notified that Cess at the rate of one rupee per maund will 
be b'vied, with effect from the 21st May, on all Indigo exported from 
Travancore to any port outside British India or to Aden. 

* 

9k 9|E 

RULES FOR DISINFECTION OF PLANTS. 

1 NT exorcise of the power conferred by sub section (1) of section 
5 of the Destructive Insects and Pests Act, 1914 (II of 1914), the 
Bengal Govermnent has made the following rules for the disinfection 
of plants in respect of which Notification No. 13-C.,' dated the 7th 
November, 1917, has been issued under sub-section (1) of section 3 
of that Act, by the Governor-General in Council, namely : 

1. It shall be the duty of the Customs staff to conduct the 
operation of disinfection of plants on their entry at the port of 
Calcutta. 

2. The fumigation of plants on their entry at the port of 
Calcutta with hydrocyanic acid gas shall be in accordance with the 
instructions received from time to time from the Imperial Ento- 
mologist, Fusa. 


1 See The Agricultural Journal of India, vol. XIII) part II, p. 369. 
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REGULATIOH OP IMPORT OF PLANTS BY POST. 

A NoniracATiON, dated lath December, 1917, issued bv the 
GoVOTnment of India in the Department of Commerce and Industiy, 
says : — 

In exercise of the powers conferred by section 25 of the Indian 
Post Office Act, 1898 (VI of 1898), as araondod 
by Act III of 1912, the Govornor-Oenoral 
in Council is pleased to empower the ]K>8tn] 
officers noted in the margin to search, or cause 
search to bo made, amongst all articles in 
comse of transmission by post to any place 
in British India, for living plants and all jxn- 
tions thereof (including seeds and fruits) the 
import of which by sea or land into British 
India is prohibited, regulated or restricted by 
the Notification in the Department of llcvenne 
and Agriculture No. 13-C.,^ dated the 7th 
November, 1917, and to direct that the said 
officers shall' deliver all postal articles reast>n- 
ably believed or found to contain such goods 
to the nearest Customs Collector. 

In continuation of the Department of Revenue and Agriculture 
Notification No. 13*C. publishing rules issued by the Governor- 
General in Council under section 3 (1) of the Destructive Insects 
and Pests Act, 1914 (II of 1914), printed in the last Aprilissue of 
this Journal, it has been decided that the licenses required, under 
section 10 of the Notification, for the importation of flax seeds and 
beneem (Egyptian clover) seeds into British India by sea should 
be grant^ to the consignees by the Provincial Department of 
Agriculture only after the Department has satisfied itself that the 
seed has been obtained through well known and reliable seed 
merchants and has been guaranteed free from dodder seeds. 


1. Tbo Presidency 
Postmaster, * Deputy 
Postmaster and Assist- 
ant Postmasters at 
Bombay. 

2. The Postmaster 
and Deputy Postmaster, 
Karachi. 

3. The Presidency 
Postmaster, Deputy 
Postmaster and Assist- 
ant Postmasters at 
Calcutta. 

4. The Presidonoy 
postmaster. Deputy 
TMstmaster and Assist- 
ant Postmasters at 
Madras. 

6. Tho Postmaster 
and Deputy Postmaster, 
J)hanashkodi« 

6. The Postmaster, 
Negapatam. 

7. Tho Postmaster, 
Deputy Postmaster and 
Assistant Postmasters 
at Rangoon. 


» See r*« AtricOmral Joumat of India, Tol. XIII, part II, p. m. 
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PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


The Birthday Honours’ list contains the following which will 
be of interest to the Agricultural Department : — 

To be C.S.l. The Hon’bk Mr. Henry Stavely Lawrence, 

C^)mmissioner in Sind, Bombay (formerly Director 
of Agriculture, Bombay). 

The Hon’ble Mr. Llewell}^ Eddison Buckley, I.O.S., 
CommissioneT of Eo'venue Settlement, Survey, 
Land Records and Agriculture, Board of Revenue, 
Madras. 

To (h; CJ.E. Dr. Charles Alfred Barber, Government Sugarcane 
Expert, Madras. 

Nasarwanji Navroji Wadia, Esquire, Bombay, 
Member of the Indian Cotton Committee. . 
KlmuSohih. M. Mahommad Ikramuddin, Farm Overseer, Agri- 
cultural Research Institute, Pusa. 

R(u> Sahib. Chintamani Srinivasa Gopaul Krishna Rao, B~A., 
Superintendent, Office of the Agricultmal Adviser 
to the Government of India, Pusa. * < 

The names of the undermentioned have been brought to the 
notice of the Government of India for valuable services rendered 
in India in connection with the war up to the 4th August. 1917. 

Mr. J. Mackenna, C.I.E., I.C.S., Agricultural Adviser to the 
Government of India and Director of the Agricultural Research 
Institute, Pusa. 


( 668 ) 
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Mr. D. A. D. Aitcbisou, M,R.C.V.S., Pruioipal, Madras Vofo- 
r inary College, Madras. 

Mr. K. Hewlett, Principal of tlio Veterinary ('ollogo and 
Hospital, Bombay. 

Mr. N. N. Wadia, Mill Owner, Bombay (Member of tlic Indian 
Cotton Committee). 

Colonel J. Parmer, C.I.E., Chief Superintendent. Civil Vete- 
rinary Department (Punjab). 

Mr. W . C. Benouf, I.C.S., Political Agent, Balnivvalpur (fonnerlv 
Director of Agriculture, Punjab). 

# 

* « 

Mr. T. P. Main, B.So,, Deputy Director of Agii«Rlture, Sind, 
was granted, in Bombay Go-vernment Order No. 6372, dated 7tli 
May, 1918, combined leave up to the 6th July, 1918, made u]) 
of privilege leave for one month and 7 days and special leave for 
the remaining period. He availed himself of the hnive with efiec.t 
from the forenoon of 4th June. 

Mr. 6ul Muhammed Abdul Rahman, Divisional Superintendent 
of Agriculture in Sind, has been appointed to act for Mr. Main. 

* 

* * 

Ltbutenant-Colonel G. K. Walker, C.T.K., P.R.t'.V.S., 
Superintendent, Civil Veterinary Department, Bombay Presidejuiy, 
has been granted privilege leave for three months in combinaf.ion with 
furlough for three months, with effect from the 30th Mar(di, 1918, 
or the subsequent date on which he may avail himself of it. 

Mr. G. Taylor, M.R.C.V.S., Indian Civil Veterinary Depart- 
ment, Punjab, has been appointed to officiate as Superintendent, 
Civil • Veterinary Department, Bombay Presidency, during the 
absence of Lieutenant-Colonel G. K. Walker on leave or luxtil 
further orders. 

« 

* * 

Mr. G. a. D. Stuart, I.C.S., Director of Agriculture, Madras, 
was granted privilege leave for one month frrom or after the 1st 
May, 1918, 
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The following arrangements were mode in consequence of 
the grant of this leave : — 

Mr. R. W. B. Cecil Wood, M.A., Principal and Professor of 
Agriculture, Agricultural College, and Superintendent, Central 
Agricultural Station, Coimbatore, to act as Director of Agriculture, 
Madras. 

Mr. William McRae, M.A., B.Sc., Government Mycologist, 
Madras, to act as Principal of the Agricultural College, Coimbatore. 

Mr. D. Ananda Rao, B.Sc., Assistant Professor of Agricul- 
ture and also Assistant Principal of the Agricultural College, to act 
as Professor of Agriculture and Superintendent of the Central 
Agricultural Station, Coimbatore. 

Mr. R. D. Anstrad, Deputy Director of Agriculture for Plant- 
ing Districts, was granted privilege leave for one month from 
1st April, 1918. 

# 

* # 

Mr.W. McRae, M.A., B.Sc., Government Mycologist, Madras, 
was granted privilege leave for one month wi^’h effect from or 
after the 2nd June, 1918. 

M. R. Ry. S. Sundararaman Avargal, M.A., Assistant in 
Mycology, was appointed to act as Government Mycologist during 
the absence of Mr. W. McRae. 


* 

* * 

M. R. Ry. D. Balkrishna Murti Garu, Assistant Director 
of Agriculture, Ist Circle, Madras Presidency, has been appointed 
to act as Deputy Director of Agric\ilture and to continue to be in 
charge of that circle. 


Mr. G. R. Hiison, Deputy Director of Agriculture, I, II and 
III Circles, Madras Presidency, has been appointed to be Deputy 
Director of Agriculture, 11 and III CSroles. 
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Db. R. V. Norris, M.Sc., A.I.C., formerly I’hysiological 
Chemist, Muktosar Laboratory, has been appointed to the Indian 
Agricultural Service, and posted to Coimbatore as Agrieultural 
Chemist to the Government of Madras. 

•** 

The combined leave for one year gi-anted to Mr. N. S. 
McGowan, Professor of Agriculture, Sabom* College, has been 
cancelled. 

♦ 

Mr. G. Milne, I.C.S., Diieetor of Agricultiiie, Biliar ajul thissa, 
is appointed to bo the Director of Civil Supplies, Bihar and 
Orissa, in addition to his own duties. He is silso appointed to 
be Custodian of Enemy Property during the absence on deputa- 
tion of Mr. B. A. Collins or until further orders. 

**♦ 

Mb. C. Somers Taylor, B.A., Oilg. Priiudpal of the iVgri- 
cultural College at Sabour and Agricultural Chemist to the 
Government of Bihar and Orissa, has been granted privilege leave 
for two and a half months from 1st May, 1918, or any subsequent 
date on which he may avail himself of it. 

BabuManmatha Nath Ghosh, Assistant Professor of Physhs 
and Chemistry, Sabour Agricultural College, is appointed to hold 
charge of the current duties of the Agricultiual Chemist to the 
Government of Bihar and Orissa in addition to his own duties 

during the absence on leave of Mr. Taylor. 

Mr. N. S. McGowan, Professor of Agriculture, Sabour College, 
has been appointed to officiate as Principal of the College during 
the absence on privUege leave of Mr. Taylor. 

The services of Mr. B. A. Collins, Registrar of Co-oijerativo 
Societies, Bibar and Orissa, and Controller of Munitions, Bihar 
and Orissa Circle, are placed temporarily at the disiwsal of the 
Government ,of India, Indian Munitions Board. 
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Mr. R. W. D. Willoughby, LC.S., Registarar, Co-operative 
Societies, United Provinces, has reverted as Deputy Gommissiondr, 
Second Grade, and has been posted to Kheri. 

Shaikh Maqbul Husain, Khan Bahadur, C.I.E., Joint Regis- 
trar, Co-operative Societies, United Provinces, ofla.ciatea as Registrar, 
Dice Mr. R. W. D. Willoughby. 

•** 

Mr. H. M. Leake, Economic Botanist to Governinent, United 
Provimies, and Officiating Principal, Agricultural College, Cawnpur, 
was granted privilege leave for 20 days with effect from the 
afternoon of 10th .June, 1918. 

♦ 

* * 

Mk. Jatindra Nath Sen, M.A., P.C.S., Supernumerary 
Agricultural Chemist, on special duty at Cawnpur, was granted 
privilege leave fbr one month and 13 days with effect from the 
forenoon of 3rd April, 1918. 

* 

« # 

Mr. a. W. Fremantle, formerly Principal, Agricultural 
(V)lloge, Cawnpur, has been permitted to retire from the Indian 
Agricultural Service. 

The work of the Punjab Department of Agriculture has 
Increased so much that a second Director has been sanctioned for 
the ix’riod of the war. The Hon’ble Mr. C. A. H. Townsend, who 
was the Director of Agriculture and Industries of the Province, 
ha.s made over the Agricultural Section to Mr. E. A. Joseph, 
I.O.S., and retains the portfolio of Industries himself. 


Mr. G. Evans, Deputy Director of Agriculture, Central Pro- 
vinces, has proceeded to Mesopotamia on special duty in connection 
with the development of agricultural resources there; 
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Mr. C. P. Mayadas, Assistant Director of Agriculture, Southern 
Circle, Nagpur, is transferred in the same capacity to the Western 
Circle, Akola. 

♦** 

The services of Mr. T. Couper, M.A., I.C.S., Director o{ 
Agriculture, Burma, have been placed at the disposal of Tlis E.v(:ol- 
lency the Commander-in-Chief. 

Mr. A. E. English, C.I.E., I.C.S., Commissioner on apo(;ial 
duty, is placed in charge of the ciuTent duties of the Oflice of 
Director of Agriculture, Burma, in addition to his own, vw Mr. 
T. Couper. 

The Local Grovernmont has also directed him to assi>st the 
Registrar, Co-operative Societies, Burma, in addition to his otlier 
duties, and has conferred upon him all ])owor8 of a ll(^gi.strar 
under the Act. 

* 

* * 

The services of Mr. E. Thompstone, Deputy Director ol 
Agi'iculture, Burma, are placed at the disposal of Ttis Kxcelleiuiy 
the Commander-in-Chief in India with effect from the 1st May, I‘)I8. 

Mr. P. J. Warth, M.Sc., Agricultural Chemist, who Wii.s 
appointed Assistant Commandant of Military Police last Maicli, ha.s 
temporarily reverted to the Agricultural Department and is 
appointed to officiate as Deputy Director of Agricult ur(*, vi(r. Mr. 
Thompstone. 

The services of Maung Ba Gyaw, Temjiorary Engineer, 
Public Works Department, who was appointed as an Agricultural 
Engineer, Burma, have been re-transferred to the Public Works 
Department of the Province with effect from the 17th May, 
1918. 

* 

* * 

The following officers have been appointed to serve on the 
Eood-stuffs Sub-Committee of the Central Transport and Pood-stuffs 
Board formed at the headquarters of the Government of India 
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and presided over by the Hon’ble Sir ClBude Hill, Member-in- 
Charge of the Department of Revenue and Agriculture : — 

(1) Mr. E. A. Joseph, I.C.S., Director of Agriculture, Punjab; 

(2) Mr. G. S. Henderson, Imperial Agriculturist, Pusa. 

In addition to these the Agricultural Adviser to the Govern- 
ment of India will be co-opted on this Sub-Committee and that 
on Transport as occasion requires. 

2. The functions of the Board will be to co-ordinate information 
and to suggest measures relative to the more efficient c^loitation of 
India’s resources in the matter of animal and mechanical transport 
and to collate information and advise the Government as to the 
measures calculated to develop the production of food-stuffs, to 
encourage local consumption of local products, and generally 
inculcate economy of resources in all directions. 



A Handbook o( Nature Study and Simple Agricultural Teaching for 
the Primary Sehools ol Burma. - By E. Thomi*stone, B. St’., 
Deputy Director of Agriculture, Burma. Pp. xi -I- 271) 
with 116 illustrations. (London : longniuns, Green & Co.) 
Price Ks. 2-8. 

We congratulate Mr. Tliompstoiie on this handbook of nature 
study and simple agricultural teaching. Designed for the [’liiuary 
schools of Burma, it provides a model which should be eastily atla])t- 
able for other provinces of India, and the lead having been given, wo 
hope that agrioultmal officers in other provinces will follow the ex- 
ample set by Mr. Thompstono. The nou-existonco of suitable text- 
books is the greatest handicap to the advance of agricultural etluca- 
tioninoui primary and middle schools. An effort must be made t*» 
remov'd this obstacle, for it is slowly but surely being borne in iij-sm 
us that, if we are to make any impression on the agririulturi* of the 
country, it must be by the spread of general education amongst tli<! 
agricultural classes, and that to popularize such education it imist 
have an agricultural tinge or bias. 

In bis preface the author clearly expresses his aims. “ This 
book,” he writes, “ is intended to be the means of — 

(a) imparting to both teacher and pupil some knowledge of 

elementary agriculture and its importance ; 

(b) opening up to them some understanding of plant and 

nnimal life — giving them an insight into some of the 
fields of study — and of creating in them an interest 
in the common natural objects around them ; 

(c) instructing teachers how to give Nature Study lessons 

in 0 , more life-like manner than that in which ‘ object 
lessons ’ are now given in schools.” 

( 666 ) 
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The book opens with some very useful advice to teachers, notes 
on equipment, and some practical suggestions for studies. The 
main work is divided into sections dealing with plant*life, soils, 
crops, trees, birds, and insects. The language is simple, and each 
chapter ends with some practical instructions to teachers, which 
should considerably lighten the task of imparting knowledge. 
Finally the book is copiously illustrated. 

Mr. I’hontpstor.e has given us a text-book which should serve 
as a useful model and should act as a powerful stimulus to Nature 
Study ill the province of Burma, with particular reference to which 
it has been written. — [J. M.] 


The High Price of Sugar and How to Reduce it. — By Harold Hamel 
Smith. Fj). .^4. (London ; Bale, Sons & Danielsson, Ltd., 
Oxford House, 83-91, Oreat Titchficld Street, W.) Price 
l.v. net. 

This booklet deals with the production within the British Empire, 
and more especially throughout India and the West Indies, of canc 
sugar which is a necessary article of food. 'Fhe author points 
out that an increase in the production of this commodity can be 
brought about by fostering the growth of the sugar beet in the 
United Kingdom, but mainly by increasing the area and pro- 
ductivity of the cane-sugar-bearing lands in the Empire generally. 
If the British Empire in future is to be — and this war has shown us 
pretty plainly that she must be— self-supporting as regards her sup- 
plies of sugar it is necessary that not only should there be an increase 
in the area under cane, but also intensive methods must bo applied. 
Ihe actual or possible acreage available in the whole British Empire 
for this crop is roughly 6-J million acres, and the average output oi 
sugar per acre is barely 1^ tons. Compare this out-turn with that in 
Java where 4 tons 6 cwt. of white sugar per acre is a normal thing, 
and then realize what scope there is for improvement in the British 
Empire. At present the world’s idiortage of sugar on account of 
the stoppage of beet sugar from enemy countries is about 2 million 
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ibns. Given that wo make it possible to get 2 tons of white sugar 
■from an acre of cane, the 6J million acres within the whole British 
Empire should suffice not only to make good this dolicienc.y but 
also to dominate the sugar market of the world. 

The question now .arises whether improvements are }M)s8il)l« in 
the existing sugar industry in India with which we are most con- 
cerned* It can be said, without fear of contradiction, that if improved 
methods of cultivation including better manuring are adoj)ted, and 
the huge losses which now take place in the manufacturing process 
in this country bo cut, the total amount of sugar produced will 
make India not only free from her dependence on Java and 
Mauritius but also enable her to export some quantity. While 
we believe that, with the better varieties of cane being evolved 
by Dr. Barber at the Cane-breeding Station, Coimbatore, improved 
cultivation and the employment of less wasteful methods »»f 
extraction of juice and its conversion into sugar, there is every 
hope of establishing a successful sugar industry o)i a sound basis 
in India, we differ from the writer in the Louisiana Planter, 
quoted on page 17 of this booldet, that “the future of India lies 
for the present in the conversion of the sugar industry from 
the old farm crop with its soft gur sugar to a delivery of the 
necessary millions of tons of sugarcane to great («ntral factories 
to be turned out there as pure sugars — ^white and nearly white.” 
To any one acquainted with the local conditions this will at 
once be written down as impracticable in a large number of cases. 
India consumes not only white sugar but also gvr. W^hilewe agree 
that the production of white sugar requires .specially to be fostered, 
and there is plenty of scope for it, we must not lose sight of the 
existing gur industry which is also capable of considerable 
improvement. The two should in fact continue to exist side 
'by side on account of India’s peculiar requirements. Under 
expert guidance and proper organization they will materially help 
each other. . But we need proper guidance from those best qualified 
to do » so, and India should not allow the present opportunity 
to slip, as this is the most favourable time to put her house in 
order. Once it is clearly realized that the different es in the 
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various provinces in India regarding climate, crushing season, 
acquisition of land, etc., are very similar, to those existing 
between, say, Louisiana and Cuba and Java, and that each 
province should pick out its coimterpart abroad and religiously 
scrutinise its methods, then much work and waste of time will 
be saved and a material advance will accrue. India looks to the 
Government and the Agricultural Departments to point the 
way, so that capital may be attracted to this most important 
industry, and we welcome this publication as directing public 
attention to the possibility of developii^ the industry in this 
country at a time when the circumstances emphasize the necessity 
of increasing the output of this conunodity in the Empire 
itself, so as to avoid the repetition of a similar e>q)erienco in 
futuio.-[M. W. S.] 

* 

* * . 

A Survey of the Madras Didry Trade. — ^By A. Caruutu, Deputy 
Director of Agricidture, Live Stock, Madras. Department of 
Agriculture, Madras, Vol. IV, Bulletin No. 73. Printed at the 
Government Press, Madras. Price As. 8 or 9d. 

In Part I of this brochure, Mr. Carruth gives a lucid word-picture 
of the disgusting conditions imder which milk which is sold to 
the general public in Madras is produced. It is quite evident 
that the writer found it difilcidt to restrict himself to ordinary 
everyday language in describing the state of the Madras cattle 
yards, and the following expression used in page 2 will convey 
some idea of the author’s view of the conditions as be saw 
them ; — 

“ One wonders that animals can live under such conditions, 
and that it is possible for any Consumer of milk to escape being 
stricken by disease.” 

In Part 11 the methods of ^lldng and cleansing milk vessels 
are described, and here also a sorry tale is told, everything being 
done' just os it ought not to be done, and the essentials of Qoinmou 
'cleanliness entirely lost sight of. 
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Part III doals with tho economic aspect oi milk ^woduction as 
practised in Madras, and tho author is to be coufijratulatcd on tli(< 
very thorough and businesslike manner in which he has tackled this 
question. It is notable that in Madras where cows are more in 
evidence as milk producers than in Bombay, tho bulTalo proves a 
more profitable animal than the cow even on the basis *)f milk ]>ro- 
duction for sale as fresh milk — ^that is, lea\'iiig out of ncciount tlu^ 
extra butter fat contents of tho buffalo’s milk. The tairefully 
compiled statistics given in this port of tho pamphlet })rove that tho 
dairy industry in Madras is in a ho])elcsa muddle ftom the 
commercial as well as the sanitary standpoint. 

In the next chapter dealing with the quality of tho milk sold, 
Mr. Carruth exposes the evils of tho common Indian practice of 
driving the cow from door to door and milking at each customer’s 
residence only tha,t quantity which the purchaser requires. In 
describing the rounds of one particular cow, ho shows that the first 
customer visited, who of course got tho foremilk, was supplied with 
milk containing 1*8 per cent, of butter fat, whilst tho last customer 
on tho same round, who presmnably paid the same price, as the first, 
was given milk with 9 per cent, of fat. 

The analyses given of milk actually purchased in tho bazaar 
practically all show heavy adulteration, and here again tho deplor- 
able state of the industry is illustrated this time in a form which is 
of immense interest to the general public, as tho figures prove the 
practical impossibility of obtaining pure milk in Madras. 

Part V deals with tho economic effect of the aduHoration 
practised, and it is somewhat remarkable that even after allowing for 
the e:^a revenue from added water, the cow is still an unprofitable 
milk producer in Madras. 

Chapter VI deals with the quantity of milk produced in Madras, 
and in fhe following chapter the author touches briefly on the cattle 
breeding problem in that dty. 

La the concluding general note the position generally is sum- 
marized, and tho author does not attempt to solve tho problem 
in detail, ashe wisely states that this will require much thinking 
out. 
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The publication is perhaps the most concise and practical 
statement of the position of the dairy industry whicb has yet been 
published in India, and although it particularly deals with Madras, 
unfortunately like conditions exist to a greater or lesser extent in 
most of our large cities, and a study of the facts published and con- 
clusions drawn will repay any one interested in the milk problem or 
the dairy industry generally. In the interests of the industry, it is 
to be hoped that Mr. Carruth will in due course public the result 
of his “ thinking out ” the remedies. As this pamphlet shows, be 
has thoroughly grasped the present situation, and having correctly 
diagnosed the disease, he is in the proper position to prescribe the 
cure.— [Wm. S.] 

*** 

Establishment and Management of the Dairy Farm.— By Rao Bahadur 
G. K. Kelkar. Bombay Department of Agriculture Bulletin 
No. 86 of 1917. 

The title of the pamphlet claims a good deal more than could 
possibly bo condensed into a brochure of this size, and it may therefore 
be looked upon as hints relative to the establishment and manage- 
ment of a dairy farm in Western India. Throughout the booklet 
Mr. Kelkar is very brief, and in his attempt to condense the infor- 
mation to be imparted, in some cases omits important factors bearing 
u}x>n the point he is discussing. Chapter I introduces the subject, 
and in Chapter II points to be considered before starting a dairy 
farm are discussed. Here Mr. Kelkar is on the right lines in advo- 
cating the production of city dairy supplies remote from luban 
areas where land and fodder are cheaper and where much ' better 
sanitary conditions exist, but unfortunately he does not touch on 
the problem of transit ; it is somewhat vague to state that the farm 
nurst be situated somewhere near a big city or town. Does he mean 
within 20 miles or within 300 miles, as, given proper transit facilities, 
fresh milk, cream, and butter cap be produced at either distance 
and sold freidi daily in any of our Kg cities. 

In the third chapter Professor Kelkar gives some very interest- 
ing figtires as to average weights, prices and yields of various olassea 
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of dairy cattle known in the Western Presidency. 'Hiose ligures 
are accurate and may be taken as a sure guide bv the prosi^eotive 
dairy farmers. Mr. Kelkar very wisely refrains from mentioning the 
“ so many seers per day ” cow which we hear so mu«‘h al)out. but 
gives average yearly returns. 

The various points to be noted in selecting the various classc^s 
of cattle are carefully described, but here again, Mr. Kelkar 
is too brief. He dismisses the vital subject of the im}M)rtanco of 
the sire in the herd with three brief lines. Indian dairymen, if 
ever they are to do an 3 d;hing to improve the dairy breeds of the 
country, must realize above all things the imp(^rtance of breeding 
only from a first-class sire. A cow only produces, say, 8 calves in 
a lifetime. A stud bull may sire 300 to 400. 

In closing Chapter 111, reference is made to cro.ssing Indian 
(tattle with imported sires, and it would have added to the value of 
this publication if the author had dealt with the advantages 
and disadvantages of this system from the Indian point of 
view. 

Chapter IV gives a deal of useful information concerning flnt 
buildings required on a modern dairy, and a plains ajipended showing 
the lay-out of a dairy farm, giving the relative position of one building 
to another. It would have been advantageous if a few large-.scale 
sketches showing details of construction, cross-.sections of different 
types of cattle-sheds, etc., had been given. Working drawings 
could not verv easily be prepared from the information 
provided. 

In Chapter V the important subject of feeding is dealt with 
on sound lines, but the great importance of feeding always a propor- 
tion of green fodder to cattle in milk is dismissed with a line. In 
an appendix (C) referred to in this chapter a .scheme for the pro- 
duction of a continuous supply of green fodder for a milking held 
is given, and it is surprising in view of latter-day results to find no 
mention of Rhodes grass- in this. 

Chapter VI deals with the care of animals, and the ration 
recommended for oalf-rearing seems somewhat meagre. In this 
chapter it would seem that the author might with advantage haye said 
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somflthing about the very important point of weaning calves at 
birth and milking the clam without the presence of the calf. 

Chapter VII is headed “ Milk products,” and deals with milk, 
its production and distribution, cream, butter, ghi, and various 
Indian food preparations made from milk. It is a pity the author 
does not emphasize the importance of correct cream ri]^ning in 
connection with butter-making; this is vastly important in India 
whore so much inferior butter is made from over-ripe cream. 

Chapter VIII disposes of that all-important subject “Cleanli- 
ness in the dairy,” and in it the author does not even mention 
the value and importance of scalding utensils, etc., with live steam. 

Chapter IX outlines the establishment necessary for a dairy 
of a certain size. 

Chapter X gives correct and useful information as to records 
which should be kept, and in the following chapter a complete and 
useful list is given of the requisite plant, utensils, and furnishings 
for a dairy of a certain size. 

In Chapter XII the author smnmarizes what he terms the 
business aspect of the dairy industry, and his figiu'es will be found 
to bo a safe basis for working on in connection with the results to 
bo obtained from a milk-supplying dairy farm in the Deccan. 

In the appendices details of the forms recommended for use 
in keeping records, dimensions of buildings, list of cultivating 
implements, average yields of various classes of fodder, analyses 
of feeding stuffs, estimates of plant for a nailk-collecting station, and 
other ust.ful and carefully compiled information is given. 

Tlie Bulletin generally is practical and useful, and the pity is 
that Mr. Kelkar did not give the public the benefit of a little more 
of his undoubted knowledge of the subject. — [Wm. S.] 

W E have received from the Department of .Agriculture, Mysore, a 
Bulletin recently issued on the Cultivation of Aieea Palm in that State. 

It is well known that next to the coconut, areoa is economically 
the most important palm grown in India, almost every part of it 
beii^ used in one form or another. Hie tree is practioally confined 
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to India, Burma, and the Malay Peninsula and Archipelago, and 
from this area the world’s demand for areoa-nut is supplied. The 
total area under it in Mysore is nearly 42,500 acres, and the value of 
the crop is approximately 64 lakhs. The Bulletin gives useful 
information regarding the ciiltivation, manuring, and harvesting of 
the crop as also its diseases and pests. ESxperiments with a view 
to improving the quality and quantity of the crop by maniuing and 
selection work are in progress on the Marthur farm, and as the yields 
vary from 10 maunds in Bangalore to 40 to SOmaunds in the better 
gardens in Shimoga, there .seems plenty of .scope for improvement 
in the crop. 

This Bulletin is the first of a series in which it is ])ropo8ed to 
discuss the present position and future possibilities of the more 
important crops of the State. This lino of work is most useful, and 
we command it to the notice of the Agricultural Departments iu 
British India, for an accurate survey of existing agricultinal con- 
ditions must precede any improvements of value. — [Editor.] 

The Mysore Agricultural Calendar for 1918 maintains the standanl 
of its previous issues. Though quite a small publication of 04 
pages, it contains a lot of useful information. The opening 
pages give a list of the full staff of the Department and a brief 
description of the depaitmental farms and their work, in which 
we notice the success of the Department's inve.stigations on nun 
{Eleusine coracatva) and sugarcane. Besides monthly notes, there 
are ten very useful and instructive articles, among which those on 
the Dairy Herd on the Hebbal Farm and (Soric-ulture in Mysore 
are of more than local interest. As the Calendar is alsf> issued in 
vernacular and the price is nominal (only an anna), there is likely 
to be a good demand for it among the classes for whose benefit it 
has been issued. — [Editor.] 

Journal of the Indian EeontHiile Society, Vol. I, No. 1, March 1018, 

Bombay. Annual Subscription Rs. 6. 

We extend a welcome to this quarterly issued by the Indian 
Economic Society of Bombay. In the editorial foreword the object 

38 
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of the Journal has been defined as being— (1) to strive to 
stimulate and focus the energies and thoughts of all those persons 
who are interested in the promotion of the economic advancement 
of the Indian ])oople, (2) to discuss from time to time problems 
<ion(!erning the economic development of the country, and (3) 
to assist in the formation and dissemination of correct views on all 
economic (juestions. 

In the section of Articles there are papers on (1) The Indian 
Budget for 1918-19, by Prof. Kale of the Fergusson College, Poona, 
(2) The Village in the Melting Pot, by Professor Gilbert Slater 
of Madras, (3) The Organization of Research in India, by 
Mr. Mazumdar, and (4) Capital and the Rate of Interest after the 
War, by Mr. M. J. Antia. 

Among these the two of particular interest to those connected 
with the agricultural development of India are the one on the 
village in the melting pot in which Prof. Gilbert Slater throws some 
new light on the important question of fragmentation and excessive 
subdivision of holdings and the other on the organization of research 
in India by Mr. Mazumdar which is a powerful plea for the promotion 
and organization of scientific research in this country. We wonder 
whether Mr. Mazumdar is aware of the existence of the Board of 
S(!ien.tifi(i Advice in India which co-ordinates the work of Govern- 
ment Scientific Departments in India or the Board of Agriculture 
which does the same work for Agricultural Departments in 
this country, as we find no reference to them in the article 
at all. 

The next section is devoted to notes on (1) Railway Nationaliza- 
tion, (2) Indian Companies Restriction Act, (3) The Bombay Rent 
Act, (4) Treasury Bills, (6) Gold Mint, (6) War Finance and Transfer 
of Funds, and (7) The Bombay Revised Financial Statement. 
These are followed by a review article on “Mr. Russell and the 
Retonstruction of Society ” which is interesting reading. 

The concession granted to bond fide students in the matter of’ 
subscription (Rs. 3 instead of Rs. 6) is substantial and will, we hope, 
be availed of by students who have taken up Economics as their 
subject in the University. — [Editor.] 
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We hav« roceivod from the Grihaatha I’liblisliiiig lloiisi'- of 
Calcutta a brochure on the Anatomy ol Silkworm and Moth by 
Mr- M. N. De, Sericultural Aflsistaiit, Agricultural Research Insti- 
tute, Pusa. It is a booklet o£ 25 pages in all, with nine text 
figures. As its name implies, it gives a description of the four s) ages 
?gg, larva, pupa, and moth), as also the internal and external organs, 
of the species Sombyx m>ri. The price is As. 6 .— [Editob.] 





HANDLING YOUNG STOCK. 


To THE Editok, 

The Ayncuhurdl Journal of India. 

Sib, 

My expetieuw in India is entirely in accord with the view 
expressed by Mr. K. -Cecil Wood in his letter in the current issue of 
your Journal.*' 

One of the most necessary characteristics in a milch -cow is 
that ot docility, and J have found that in order to rear milking stock 
with this quality it is essential that the animals should be tied up 
and fed by hand daily, practically from birth. In the Military 
Dairy Farms wo um? different breeds of Indian dairy cattle and 
find this practice beneficial with all. 

Poona : Yours faithfully, 

Jpnf 10, 1918. W. Smith. 

DENSITY OF INDIAN COTTON BALES. 

To THE EniTOB, 

The Ayrieulluntl Journal of India. 

Siu, 

Professor Todd® is legally right when he says no mention is 
made on page 12C of Indian bales. The l)ook is entitled “ The 
World's Cotton Crops” and deals mainly with the economic side. 


* Tht AgrkttUitrul Journal of India, Tol. XllI, part II, p. 368 . 
loc, cif. 
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Anyone reading it and trying to tonu “ impresisionis " would certuinly 
think the E^^rptiau system of baling and pressing is the best in tlic 
world. India gets no praise anywhere. I would draw attention. 
e.g., to paga 20 where it is stated that “ bad handling of the Unt 
and seed in picking and aftenoards have degraded Indian cotton 
to the lowest position in the cotton^rowing world.” I should 
not have mentioned this book except for the fact that Professor 
Todd has been in India since it was written and has lectured 
on Indian cotton before the Society of Arts, without however 
drawing any attention to “ pressing ” and “ baling,” which is one 
item at least in which most parts of India arc ahead of the rest of the 
world. 

Lyallpur : Yours faithhUly, 

January, 1918 . W. IIoberts. 


THE PBOBLEM OF SUGAR MANUFACTURE IN INDIA. 

Mr. A. E. Jordan has sent us a further contribution on this 
subject for publication. His letter and Mr. Wynne Sayer’s reply 
thereto have been held over till October on acicount of pressure 
on our space. — [Editor.] 
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I 

There is only one way of approaching problems of organization 
and that is through a clear appreciation of the object to bo achieved. 
Organization usually assists, but, where it cannot do so, at least it 
should not retard, the attaimnent of that object ; in other words, 
organization is merely a means to an end and not an end in itself. 
That may appear a trite and commonplace statement ,* nevertlieless, 
in spite of its truth, it is wonderful how frequently we find that it is 
overlooked and in what a number of cases the real end is lost to view 
in the organization. There is a second generality, equally true but 
not, possibly, so self-evident at first sight ; it is this : while organiza- 
tion is not, and cannot be, an end in itself, it can, and reasonably 
may be, an end for personal ambition. There is a third truth, so 
personal that it probably will never bo recognized as such ; it is 
that no man is essential. Man will, for all time, continue to con- 
sider that his own line of endeavour, if not he hiinself, is the essential 
cog in the work of the world, the cog into which all others must be 
dovetailed. Organization is an essential cog, but no more than 
any other line of activity is it the main one in human progress. It 
is failure to recognize the truth of these generalities and their 

( 583 ) 39 
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interdependence that is responsible for more disappointment, both 
personal, in stultified careers, and impersonal — ^if disappointment 
can be impersonal — in schemes abortive of any achievement, than 
bears contemplation. 

The subject 1 have set myself to discuss in this article is merely 
a Special case of the generalused problem of the relation of organiza- 
tion to the other factors essential to any scheme of development. 
In this country research of any sort, and agricultural research in 
particular, if it is to be accomplished, is likely to remain, for some 
time to come, one of the functions of Government. The subject 
njirrows jtself down, therefore, to a special aspect of that section 
of the subject in which the organization is represented by Govern- 
ment. It will assist us in our discussion of that special case if we 
are able to extract from a prior consideration of the main problem 
any general principles which we can then proceed to apply to our 
more particular object. 


II 

The soundness of the deduction drawn from the three genera- 
lities just referred to is worth a few minutes’ consideration, since, if 
it be true, in the proof of its truth should lie the means of ascertaining 
the way in which this expenditure of misdirected energy can be 
avoided. I am afraid that, to reach the truth, we must penetrate 
somewhat deeply into a study of human nature and of the motives 
which actuate the average individual, and combine with this a con- 
sideration of the actual conditions under which the individual works 
and which provide a field for the play of those motives. Let us look 
at those motives first. It is a statement frequently made that man, 
in the abstract, is selfish, and it is easy to deny this statement and 
to point to instances of selflessness in proof of that denial. I think 
myself, the upholder of the original statement is not free from a 
confusion of thought and would fail, if asked, to define the meaning 
of the word selfish. In its literal sense it means a man wrapped 
up in himself, in its vulgar sense it is limited to the man whose 
primary consideration is the satisfaction of his own personal worldly 
desires. The distinction is, perhaps, subtle, but, nevertheless, 
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pregnant. We can probably all call to mind persons whoso lives are 
spent in “good works,” the tjrpe who is always collecting subscrip- 
tions for desirable — I use the word advisedly and in no sarcastic 
manner— objects. We will probably refer to him as an unselfish 
person and with correctness, but in doing so we are using the won! 
in the vulgar sense. The same person may be, in the literal sense 
of the word, to the last degree selfish. I can call to mind persons 
so immersed in “ good works ” that they are unable to take oven a 
passing interest in matters affecting the future of the human race, 
persons in whom the latest war news raises no trace of interest. Tt 
is possible, without questioning the “ goodness ” of their jv'ork and 
while still holding such persons in high esteem, to maintain that 
they are in a high degree selfish — wrapped up in self; to use an 
aphorism, in their very selflessness they are selfish. 1 think, then, 
that our original statement, that man is selfish, is generally true in 
the literal sense — I would go as far as to say he is veiy selfish- but 
T have sufficient faith in human nature as a whole to deny the truth 
of the statement in its vulgar sense. Burns was not lacking in 
insight into human nature when he prayed the gods to give us the 
gift to see ourselves with the eyes of otheis. He might, T think, 
have gone further and asked that we might be given the converse 
gift — to see others with the eyes with which we would see ourselves. 
It is lack of that capacity, which we may sum up as the capacity of 
placing ourselves in other men’s shoes when we cxinie to judge their 
actions and motives, it is selfishness in its literal .sense, which 
I would place as one of the foundations on which the truth of our 
deduction is laid. 

We have now to examine the other side, the conditions under 
which men commonly work ; and, if I am tti make my meaning 
clear, I must enter into a short digression. Human endeavour may, 
for my present purpose, be divided into two classes, progi’essive or 
constructive and retrogressive or destructive. I am not concerned 
with the latter, except in as far as it will explain the distinction 
between two forms of the former class. The incendiary, the house- 
breaker, are examples of types whose endeavour is destructive and 
is, therefore, in the interests of general humanity, kept constantly 
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under restraint. The exercise of such restraint absorbs the activities 
of a whole army, comprising a large section of the human race, whose 
endeavours are, therefore, not directly progressive. Nevertheless, 
in that such endeavour affords a check to retrogression, it is indirectly 
progressive. It differs from the truly progressive endeavour in that 
it is wasted — none the less surely wasted because it is necessary 
waste. Of such a nature are the labours of whole sections of Govern- 
ment, such as the army and law officials, and of the legal profession. 
And let me say at once, lest I may cause offence where none is 
intended, that it is possible to admire the individual effort, although 
it may be set in such channels, with as true an admiration as the 
truly constructive effort. I would yield to none in my admiration 
of the soldier fighting at the present moment in Flanders, and I would 
maintain his endeavour to be of the highest type although I hold 
it to be truly wasted. 

By any one who has studied books of evolution, from the 
Origin of Species and the Descent of Man onwards, the difficulty 
which exists in writing of such subjects as the struggle for existence 
without using expressions implying consciousness on the part of the 
individutU will be appreciated. The same difficulty occurs here. 
It is difficult, if not impossible, to speak of these two types of con- 
structive endeavour without using words which imply a different 
plane, yet the transference of that implication to individual endeavour 
would be unjustified and unjustifiable. The form of endeavour 
which constitutes the basis of this article, research, is essentially 
constructive, and if it may sometimes be referred to in terms which 
appear to indicate that it is on a plane above others, it should be 
clearly understood that I desire to advance no such claim for it. It 
is, perhaps, the most purely constructive of any form of endeavour, 
but to claim that the individual who practises it is, for that reason, 
in any sense a man apart, is, as I have, said, without justification. 

We can now return to the point from which we digressed, the 
conditions under which work is commonly conducted. The average 
individual is not free from the ordinary rules of life, and his actions 
are controlled by the necessity of making provision for himself and 
dependents. The direction of his endeavour is, therefore, usually 
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restricted by the necessity for such provision. Tie is not a free 
agent and has to select the line of his endeavour under the limita- 
tions so imposed. The man who is in a pisition to make a free 
choice is comparatively rare, and the man who is in a po.sition to 
develop to the full the results of his constructive endeavour is rarer 
still. Consider the case of the artisan. Some new development, 
fraught with vast possibilities to the industry, may be due to Ills 
initiative. Yet he has not the means of developing its prtontiolities, 
he has to approach his employers to obtain tlic necessary means. 
The whip-hand is in this case with the employer, tliat is, the provider 
of the organization. Even the man of independent means, if Ids 
personal bent takes him to active constructional work, will rarely 
bo in the position to develop the results of his endeavour to the 
full ; his position is but little advanced beyond that of the artisan. 
Only in the rare case where l>oth ability and means are combined 
in one person is the organizer not master of the situation. This 
case is so rare that it may be considered to bo the exception 
that proves the rule and we can discard it from our present 
consideration. 

Let us revert to the original dJjduction and see how the con- 
siderations just reviewed help us to understand its correctness. If 
what I have said be true it follows that human endeavour, to retich 
a practical result, requires the combination of two factors usually 
centred in different individuals : one of these we may term orgaidza- 
tion, the second, initiative. It is a case of partnersldp which will 
develop the fullest results only when carried out under lull mutiuil 
recognition of the fact. But it is here that our earlier considerations 
have effect. It is rarely that we find the organizer and the initiator 
sufficiently selfless, in the sense I have defined, to enter into each other’s 
points of view to the extent necessary to develop that full mutual 
recognition. Each strives to emphasize the importance of his own 
contribution to the couunon stock, and it is that strife that leads to 
the abortive schemes and stultified careers which I have depicted 
as the result. Again let me not be misunderstood, I do not com- 
plain of that strife, it is the essence of human nature ; it is the result, 
in part) of ambition, and the world would be a poor place if ambition 
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did not exist. But ambition stultifies itself if it is overweening and 
placed in a position to force its own demands ; and it is frequently 
in such a position as between the organizer and the initiator for, as 
we have seen, the organizer has in general the whip-hand. 

What, then, is the true relation between these partners — ^the 
organizer and the initiator — in constructive endeavour 1 What is 
a fair division of the reward ? To come to a true decision on this 
matter is probably impossible. We are all of us, , in our especial 
ffphere, either one or the other, and, as I have said, probably none 
of us are sufiiciently selfless to form a truly independent judgment. 
For myself I recognize I am sufficiently hiunan to make the task an 
impossible one for me to attempt ; T will merely remark that the 
only proof that the decision reached was a true one would probably 
be its complete inacceptibility by all parties— an additional reason 
for refraining from making the attempt. Nevertheless it will be 
useful to consider briefly the main considerations which would enter 
into such an attempt. The initiator differs from the organizer in 
this respect that he possesses an asset he cannot lose, and it is this 
asset that forms his contribution to the partnership. If the pro- 
posal of the artisan proves on trial to be impracticable, he has still 
his hands and brains to work with and he is at least no worse off 
than before. The organizer on the other hand will, in such a case, 
lose all that makes his position as an organizer ; lose, that is, his 
capacity for carrying on his trade. His material risk is the greater, 
and his share of the material reward should be proportionately 
large. Let us sum up our generalizations as far as we have travelled, 
and see how far they justify the deduction with which we started. 
We have seen that organization and initiative usually reside apart ; 
we have also seen that they are complementary and that full achieve- 
ment is only possible when the two work harmoniously for the 
common end. The conditions, thus, are such as leave play for the 
essentially selfish character of human nature to develop an anta- 
gonism between the two which may end in personal disillusionment 
and abortive achievement. As we will see in the next section, 
economic development has been in the direction of increasing, instead 
of reducing, the antagonism. 
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III 

We have so far spoken of the two classes, of organizer and of 
initiator, as though they were individualities. This is not always 
the case, and we must see briefly what is the exact moaning to ixi 
given to them. The actual organizer is, of necessity, an imlividual. 
but, with the evolution of constructive effort, economic dcv(il<»j)inont. 
has been more and more in the direction of dissociating the second 
function we have ascribed to him, as provider of the means. Start- 
ing from complete association we are able to recognize two stages 
in the process of dissociation. 

We may illustrate the ca^ of complete association l)y the 
example of a small business developed from individual enteipriwi. 
The provider of the means, or capital, is an active participator in the 
business. In the first instance, this has arisen with a man of 
initiative who has not the means for the full development of his 
initiative and who, therefore, takes as partner a man whose capital 
will, he thinks, supply the additional means required for thi.s develop- 
ment. Here the interests of both the parties are so clearly (joincident 
that the mutual settlement necessary for the best results is not 
diflicult to arrive at. In such cases the organizer and provider of 
the means rarely oversteps reasonable limits ; by doing .so lie would 
too clearly be slaying the goose that laid the golden egg. 

The first stage in the dissociation is the limited liability 
company. The organizer here is the managing director, but the 
power resulting from the provision of the means ha.s largely passed 
to the shareholder whose interests he has to keep in the forefront if 
he is to maintain his position. He is, therefore, compelled to study 
to obtain the initiative from the employees at the cheapest price pos- 
sible, and in the success with wliich he does this are his own prospects 
bound up. The interests of organization and initiation are here 
divorced, nevertheless the necessity for maintaining the efficiency 
of the business, which is dependent on the employees’ initiative, 
prevents matters being carried too far. The connection between the 
goose and the egg is still sufficiently apparent to prevent a complete 
divorce between the two being attempted. Some indication of how 
far this dissociation will result in attempts at such a divorce is given 
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by the frequency of labour disputes, which are merely the employees’ 
use of their most powerful method of appeal from the personal 
organizer to the relatively impersonal holder of the power. 

The second stage is more complex, and is found in those cases 
where Government acts as direct employer. Here we must 
distinguish between the two sections of Government employees, that 
devoted to the limitation of destructive activities and that directly 
constructive. In the following remarks reference is only made to the 
latter. In theory this case does not difEer in essence from the last, 
but in practice the difference is great. The Government ofiS.cial, 
or administrator, is here the counterpart of the managing agent, 
while the shareholder is represented by the general tax-paying 
public ; but, in that it is one of the chief functions of Government’s 
constructive policy to undertake schemes which private enterprise, 
either from their magnitude or from the indirectness of the return, 
cannot be expected to entertain, the general public has not that 
same direct financial interest in the result of the enterprise that 
the dividend gives to the shareholder, nor has the administrator 
the same direct incentive as the managing agent to develop efficiency. 
While, therefore, this stage is the direct antithesis of our original 
starting point, in that the divorce between the interests of the 
organizer and the initiator is complete, it, in practice, agrees with 
those conditions in that only two parties are concerned. The 
difference lies in this, that while it was to the organizer’s direct 
personal advantage to develop efficient initiative, it is now no longer 
so. The divorce between the goose and the egg is complete. In the 
absence of any means of testing the quality of the egg it is no longer 
essential to keep the goose, and a parrot, which has learned to call 
itself a goose, would serve the purpose equally well, and might prove 
more amenable. 

Power and organization are, thus, reunited in one hand, but 
under conditions which have removed the restraint previously 
imposed on its use. Appeal lies, in theory, to the tax-payer but, 
even in a democratic country, he is too nebulous an individuality 
to make that appeal practically available. In practice appeal is 
to the administrator who thus occupies the position of judge and 
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advocate in his own cause. He possesses one further advantage ; 
we have seen that the organizer’s main claim to the larger share of 
the spoil rests in the fact that he bears the greater ^x)rtioi\ of the 
risk. In the case of the managing director this is only partly true 
since a major portion of the risk is transferred to the shareholder, 
while in the case of the administrator the risk is entirely j-emoved. 
There is, on this account, no longer any justification for preferential 
treatment, the grounds for which must be sought elsewhere. I 
have not raised this point with any view to settijig forth a case for 
equality of tceatment between the administrator and the initiator 
in the matter of pay, prospects and such like. Tlie above is only 
one of the arguments which would have to be considered in a qiuis- 
tion which is entirely outside our present purpose. My present object 
is to give as accurate a statement as I cair of the conditions which 
obtain in Government service, and tliose conditions, as far as we 
have considered them, indicate the position of the administrator to 
possess all the advantages but none of the restraints which wo see 
have regulated the relations between the organisser and the initiator 
in the conditions existing in the other stages we have considered ; 
they are, thus, conditions under which the play for the development 
of the essentially selfish character of human nature is enormously 
increased. 

If this be a true picture, I will be asked why it is that ( lover n- 
raent obtains the services of men for that class of work involving 
initiative. The answer is twofold : in the first place, to take the 
material aspect. Government service offers advantages such as 
freedom from the fear of loss of employment, regularity of ])ay, and 
pension, which have a certain attraction for the average individual ; 
in the second place, I take the very fact that GoVermuent does obtain 
such service as a proof of the limits of this selfishness and as a 
justification of my faith in human nature as a whole. Nev'ertheless 
the first reasons given are ones that appeal to the unambitious, tt» 
the man whose chief desire is to live in contented case, hroni both 
points of view no premium is jdaced on efficiency, and I, for oim,*, 
hold it true that Government agency can never attain the efficiency 
of private enterprise. 
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That appears to me to be the inevitable conclusion to which 
OUT discussion has led us, and, disquieting though it may be and 
coming as it may in the nature of a shock to some of us, nothing 
will be gained by ignoring it ; in fact it is only by its full recognition 
and by acceptance of the consequences involved that we shall be in 
a position to discover how its effects are to be minimized and the 
best results obtained. 


IV 

We are now in a position to approach our main subject and to 
see how, in the light of this discussion, the conditions offered by 
Government service affect that particular form of initiative to which 
the name of research has been given. T have already had the 
temerity to refer to research as the most purely constructive form 
of human endeavour. As read with its context, that statement 
requires no justification but it may require explanation. The 
essential features will be brought out by a rough comparison between 
the work of the'person engaged in research and that of the artisan. 
The latter produces somethii^ tangible, something which satisfies 
some of the needs or desires of man, something which is perishable. 
The result of the work of the former is an increase of general knowl- 
edge, an extension of our knowledge into the realms of the unknown ; 
and to this extent the result is imperishable. That is the broad 
distinction, but between the two lies a large field of endeavour 
which belongs entirely neither to one class nor the other, a field of 
resemch definitely undertaken with a view to the attainment of 
some practical end. A very Wge proportion of the research work, 
and especially of that imdertaken on behalf of Government, is of 
that nature. The distinction between these two classes of research 
which, for brevity, we may term pure and applied, is largely a matter 
of degree but is important. It is, for instance, the difference between 
the pure study of protozoology, the object of which is to trace the 
forms and habits of the simplest group of organisms and to obtain 
a balanced impression of the group as a unit, and the applied, which 
gives no such balanced impression but concentrates on those forms 
having a pathological interest and endeavours to work out in 
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particular those points of the history which appeur to »>ffor the 
greatest prospect for the successful application of preventive or 
remedial measures. This is a difference of degree rather than 
principle, for, until a sufficiently detailed survey of the field of wttrk 
has been made, it is impossible to concentrate with any degree of 
assurance on the particular spot which offers the best ehuiue of 
obt aining a practical result in the recruited direction. UeseivR’h 
work of the latter class must commence as a piece of pure research 
but, while in the former the aim is less definite, in the latter the aim 
is kept constantly in view and the field of work narrowed down as 
each side*path is found to be a no thoroughfare. 'I’he difference 
between the two classes of research is thus minor, and the conditions 
required for the development of both are the sam<>. 

From what I have said of the character of research a further 
important characteristic which distinguishes it from other classes 
of endeavour, becomes apparent. The engineer is in a position l.o 
build a bridge ; he can design it to fulfil a particular purpose, to 
carry rail or road traffic, and he can, to a close degree of accuracy, 
forecast the cost. All this he is able to do before a stone is 
cut or a sod of earth turned. In the same maimer the cabinet-maker 
can produce any desired form of chair. The bridge or the chair arc 
produced in accordance with the preconceived design, and the engineer 
or cabinet-maker can be judged by the results. If the bridge is 
washed away by the first flood or if the chair breaks the first time 
it is sat upon, the engineer or the cabinet-maker can lie pronouncwl 
inefficient. With research this is not so. It is never jmssible to set 
out to attain a definite object with the same certainty of success 
that the engineer can call up. Further, it is rarely that the results 
prove a negative and show that the object of the research is 
unobtainable. By their results we cannot know them, for the 
simple test of achievement — success-^fails, and there is no other 
test of the efficiency which the inexpert can apply. 

There is one more characteristic to which I must refer before 
leaving this question of research. As with the architect and the 
painter, there is an individuality running through the work of each, 
which can be detected by the judge in such matters. Two artists. 
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may set out with the intention of recording the same subject ; the 
result may be the same, in that it is a perfect representation of the 
subject chosen, but, in treatment and in every character by which a 
picture may be described, the two may be entirely different ; nor 
could the one artist produce, if he tried, the picture of the other. 
So it is with research. The same practical end may be obtained 
by two entirely different methods, each method characteristic of 
the particular individual. 

From the above considerations of the general characteristics 
of research several inferences can be drawn which have a direct 
bearing on its relation to organization. As a general rule research 
cannot be a commercial proposition. It is, as we have seen, impos- 
sible to guarantee any result, and its employment is, therefore, in 
the nature of a speculation. Let us, however, be quite clear what 
we mean in making this statement. It is a lotteify, but one in 
which the prizes are, in the material sense, enormous and, in value, 
far in excess of the total money put in. It is only necessary to think 
of the material progress made by civilization in recent years and 
to trace each item to its basis of research to see that this is so. It is, 
however, a lottery in which there are a number of blanks. The 
laws of chance apply, and it is only by taking a large number of 
tickets that a reasonable chance will be obtained of securing prizes 
of a value which will give a commercial return on the money. 
Failure to appreciate this fact, resulting in attempts to test the value 
of research by taking a sample, as one would purchase and test a 
sample tin of jam before placing an order for the year’s supply, is 
responsible for a great deal of the discredit in which research is 
commercially held. The fact is, as I have stated, research only 
becomes a commercial proposition when carried out on a sufficiently 
large scale. It is a fact long since recognized in Germany, and it is 
this recognition which is largely accountable for her industrial 
efficiency. 

In India conuuefcial development has hardly reached a stage 
when research can be generally undertaken as a commercial propo- 
sition, the capacity for purchasing the necessary number of tickets 
is not yet existent. That capacity is possessed by Government 
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onlji and for some time to come the bulk of research must be carried 
out under Government auspices, though signs are apparent that the 
alternative method, that under which so large a }X)rtion of the 
loaearch in England and America has been undertaken, T refer to 
endowments, will gradually be adopted. In one respect the condi- 
tions of development under Govermnent appear to be well suited 
to the purpose. We have seen that the direct peisonal incentive 
towards a demand for “ practical ” results, that is, results which 
would form the basis of a commercial enterprise, is present in the 
least insistent form. On the other hand we have seen that the 
conditions are such as to concentrate attention on the administrative 
aspect of every problem, to assume that if the administrative side 
is arranged for, all will be well. But if I have portrayed the chief 
features of research aright, it follows that the essential condition for 
successful research is freedom, freedom to select the line of work to 
suit the individual temperament and freedom to develop that line 
of work in accordance with individual dictates. 

This I think, will disclose the first point of weakness inherent 
in Govermnent employment of research. It is a failure to appreciabs 
that research is essentially individualistic and that the men who 
undertake it are not and cannot be standardized. Standaniizatioii 
is the essence of army training, stiU more so, probably, of naval 
training, and to a less degree of administrative training, but this is 
not the case with research. The choice has to be made between 
selection of a man and leaving him to develop that line f.)r which 
his individualify best suits liim, and selection of one whose special 
leanings appear to render him most likely to succeed in the particular 
investigation. Which method is the best to be adopted will depend 
on the particular circumstances. Too often, however, this distinc- 
tion is not made, and appointments are made for a particular purpo^ 
but the man is selected without relation to any special aptitude 
for the class of work involved ; to use a simile I have used » 

goose is required to lay a golden egg but a parrot is ^ected for the 
purpose, the fact that both are birds being considemd to ^nstitiitc 
a sifficient degree of similarity. I do not wish to imply that selec- 
tion is free from all difficulty-nil geese do not lay golden eggs and 
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it is conceivably possible to select one whose eggs are subsequently 
found to consist of normal yolk and white. Nevertheless it should 
be possible to avoid the selection of a parrot, and steps with that end 
in view would be more readily taken were it not for the fact, which 
we have already hinted, that, if the parrot proves on acquisition 
tractable, it is not difficult under the circumstances to foster the 
belief that it is a genuine goose. 

Research, as we have seen, is highly individualistic, and the 
greater the freedom provided for its development the greater is the 
prospect of material results. In these circumstances especially, 
organization, like fire, is a very good servant but a bad master. The 
limits of its legitimate sphere are to provide a general outline of the 
problem to be attacked— that is legitimate, for he that pays the 
piper has always the right to call the tune, and difficulty only arises 
when the piper is expected to play the violin — and to provide the 
facilities required for the work and the opening for the development 
of the results obtained. The very conditions of Government activity 
lead to the negation of such freedom. The administrative function 
tends to extend beyond its legitimate sphere, in the direction of 
defining the problems in too great a detail, and prominence is given 
to the purely administrative Sphere, in that complex schemes are 
drawn up for the development of the results before these are obtained. 
This phenomenon is merely administration unconsciously attempting 
to justify its own existence. 


V 


Any scheme for the emplojunent and development of research 
must, therefore, have regard to the essential requirements both of 
the research and of the administrative aspects, and undue prominence 
must not be given to those of either. Prom the administrative point 
of view provision is required for — 

(1) the direction of the work into certain channels while 

avoiding any too minute a definition of these ; 

(2) the provision of the means to obtain the best practical 

developments from the results obtained. 
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From the research point of view it is necessary to take ' into 
account and provide for — 

(3) the selection of investigators with a view to the particular 

work required ; 

(4) freedom for development of initiative along the lines of 

individual leaning. 

Realization of the first two items demands a channel between 
the research officer and the executive side of Government, whiidi 
alone is the authority, indirectly if not directly, to call the tune and 
to provide the necessary funds for the work and for such develop- 
ments as arise from it. That channel should be siu'h that the 
double stream of communication, of explanati(»n as to the nature 
of the work desired and the problems to be investigated, and of 
information as to the work done, may be easy, and, what is, perliaps, 
more important, free from contamination. 

That, however, is administrative work of the truly productive 
kind, and it must not be forgotten that any department, however 
small, involves a certain amount of administrative work, of the 
constructive kind to which we have given the name necessary waste, 
and full organization requires that provision shall be made for this 
without interfering with the efficiency of the purely constructive 
section. This is the crux of all such administrative problems and 
the point where lies the chief danger of the selfish basis of human 
nature asserting itself. All departments must work through a 
head, who represents that department in the dealings with Govern- 
ment, and it is the function of that head to deal with lioth foniis of 
administrative problems. I am not going to enter into the vexed 
question as to whetlier that head should be selected from the 
administration external to the department or from the professional 
departmental staff. The subject is one which is apt to lead to heated 
discussion which is far from my present object and would probably 
obscure the clear recognition which is essential to my subject. 1 
think, however, an unbiassed mind will accept the truth of the state- 
ment that the selection of a chief from the departmental staff will 
lead to the emphasis of the purely constructional aspect of adminis- 
tration, while a selection from outside will swing the pendulum in 



598 


AOBICULTDBAIi JOTTItNAL OF Iin>IA [XIII, ZV* 


the direction of emphasizing necessary waste. The best organiza* 
tion will be one that recognizes and provides for such a tendency in 
the head, for, if my conclusion is sound, a truly unbiassed head is 
not procurable. 

I have here used the word head, instead of the more commonly 
adopted one of director, advisedly, because I think that the meaning 
contained in the latter term contains the germ of the misunderstand- 
ing so common on the present subject, and its use consequently masks 
the true function of the post. A director should naturally direct, 
but can he direct in a subject in which he is deficient in technical 
knowledge ? Is not his correct duty rather to assist the members 
of the professional staff by freeing them from the routine administra- 
tive duties, and by acting as intermediary between theise and 
Government ? Is not this the position of a secretary rather than 
of a director ? Consider the case of Government seeking technical 
advice on some matter. It applies to the director who bases his 
reply on the opinions of his professional staff. That reply is accepted 
by Government as the considered reply of their professional advisers ; 
but is it ? Let us look at the matter more closely. The director, 
on receipt of the enquiry, has to draft a reply ; in doing so he asks 
the opinion of that member of his staff who is best acquainted with 
the matter in hand, and on his opinion drafts his reply. Now there 
are several features that require noting in this procedure. In the 
first place, there is no real reason why he should consult his staff if 
he does not care to do so ; in the second place, the decision as to 
which of his staff should be consulted rests with him ; in the third 
place, the expression of that opinion remains in his hands and there 
is consequently room for misrepresentation; fourthly, should he 
differ from his staff, in his reply he may ignore their opinion and 
merely put forward his own ; and, lastly, those who were consulted 
by him may be left in ignorance of the exact reply and of whether 
their views were represented. I. do not say that this is what 
happens, but this is what may happen, and while it remains pos- 
sible it cannot be said that Government are using professional 
advice for they cannot, in any particular sCase, be sure they are 
getting it. 
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These objections are, perhaps, more weighty when the head is 
taken from the general administration, but they are liy no means 
removed when the head is taken from the professional departmental 
staff. In few cases, and only in the smallest research departments, 
is the head as fully qualified as the meml)ers of his staff to express 
an opinion on all subjects submitted for opinion ; in many eases the 
matter will be one which one of these will have made the subject 
of special study. In any case, therefore, organization should aim 
at removing these drawbacks. 

It is an unprofitable task setting out on destructive criticism 
unless it can be followed by constructive proposals, and it is only 
because, I think, that the difficulties raised can be overcome that 
I have ventured to discuss the question. They would be overcome 
if the head were to deal with the references from Government which 
require professional opinion for reply by means of committees of 
liimself and those members of his staff cx)ncerned with the matter ; 
in these the subject could bo discussed, the form of reply agreed on, 
and in any case of an important difference of opinion, a note of the 
difference included in the report. The danger of the proposal is, 
by over-organization, the end would be lost in the means and the 
remedy become worse than the disease. The establishment of formal 
committees is, therefore, to be deprecated, nor is it desirable that 
the committee should take the responsibility for the details of the 
reply ; informal meetings, as found needful, of those concerned is 
all that is necessary, while the issue of a copy of the reply ultimately 
sent to Government to all members of the committee would ensure 
that misrepresentations have not been made, and give sufficient 
publicity to ensure that the right men had lieen consulted. 

The procedure here advocated involves details of organization 
only, and yet would go far to meet the objections we have raised. 
It has been customary for discussion to centre on the relative advant- 
age of an administrative external, or a professional departmental, 
head. The discus^on tends, as I have said, to be heated, but the 
truth is, I think, that with a suitable organization, and one such as 
I have outlined is I think suitable, the point is relatively a minor 
one. It is frequently said that experts are unable to agree among 
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themselves and that a departmental head proves a failure. That, 
I am inclined to think, is frequently true, but I am inclined to think 
that this, if it be true, is the result of the system and not an inherent 
character of scientific and professional men as it is so often 
considered to be. No man really imbued with the spirit of research 
cares to give up that work for administration, and the lack of agree- 
ment .commonly laid at the door of scientific persons is largely due 
to the fear that the man lacking in the true spirit of research will, 
attracted by the material prospects, endeavour to obtain the post of 
head, and to the belief, probably not ill-founded, that the conditions 
are such as to make that endeavour successful and that interference 
from such an one would be less easily met than interference from 
one having no claim to professional knowledj^. The organization 
of that system to ensure that acceptability by his colleagues is at 
least taken into consideration in the selection of a head, combined 
with a popularizing of the idea that the higher emolmnents are as 
compensation for the loss of time from his own particular work 
involved in the doing, if I may so express it, the dirty work of the 
department, would go far to remove this slur on the character of 
scientific men. 


VI 

What we term agricultural research is mainly, if not entirely, 
applied, and differs in no essential from other forms. In practice, 
howeveF, there are certain features which necessitate special provi- 
sion. Agriculture, as a practice, in India especially, is mainly the 
successful handling of the plant in relation to soil and climate. Now 
climate and, perhaps to a less extent, soil are purely local conditions, 
and it follows that a very large proportion of the problems 
which form the basis of agricultural research deal with that inter- 
relation and, cons^uently, require a local knowledge. Thus, 
though it might not perhaps be impossible to breed an impoved 
type of cotton for the Bombay cotton tracts by work in Cawnpore, 
it would be putting unnecessary difficulties in the way of the work 
whioli could be undertaken with a much greater chance of success 
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in that Presidency itself. Again, not infrequently, the local condi- 
tions themselves form the subject-matter of investigation, as in a 
study of the soil in its relation to moisture. 

That is one special feature of this class of research. .tSnother 
is that, in this probably more than in any other class, do the line.s 
of investigation cut across the commonly accepted divisions (»f 
science. I will explain what 1 mean by a concrete example. Con- 
sider for a moment the question of plant disease. It may be caused 
by a fungus or insect, in which case we are concerned to work out 
the life-history, concerned, that is, with the particular branch of 
botany known as mycology or that of zoology known as entomology. 
Having obtained the knowledge which these studies yield, we have 
now to think of a remedy. These studies will have shed light on 
the most vulnerable point in the life-history of the organism, but we 
must not forget that such disease is the result of the imction of 
two organisms ; that frequently the best method of preventing such 
attack is by attempts, not to destroy the parasite, but to increase 
the resistance of the host. Now the resistance of the host is largely a 
question of health, and we are thus brought into direct contact with 
ph 3 rsiological problems, the relation of the plant to its surroundings, 
and, through this, with the chemical or physical aspect of the soil. 
In this way it is not merely conceivable, it is demonstrable, for 
actual examples could be quoted, that a chemical or physical control 
of the soil conditions may provide the desired immunity of the crop- 
host to the attacks of the parasitic organism. In this feature 
agricultural research is only rivalled by medical research taken in its 
widest sense ; and the conclusion to be drawn from it is that in agri- 
culture, probably more than in any other subject, do pntblems arise 
which involve combined attack from more than one direction. Such a 
combined attack involves co-operation, and every effort to develop 
such co-operation should therefore be made. The desirability for 
such co-operation is, I think, recognized, and much has been written 
and said about such. Co-operation is essentially a growth from within 
by consent of the concerned parties ; it cannot, from its very nature, 
be the result of an external graft. This is recogmzed in the case 
of the co-opdrative movement in which great care is taken to prevent 
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any trace of external influence creeping in, and yet bet^reen 
individuals co-operation is expected to devdop from mere chance 
association. From its very nature official provision cannot he 
made for co-operation, and the most that can be done is to avoid 
conditions inimical to its development. 

These are the special features, additional to those already 
discussed, which have to be taken into consideration when the 
organization of such research is in question. They merely emphasize 
certain aspects of the more general case that we have already dis- 
cussed and raise no new considerations ; the organization we have 
already outlined for the more general case should, therefore, be 
adaptable to the special conditions here found. 

VII 

For some little time past rumours have been rife of a scheme 
for the departmentalization of research in India along the lines of 
the commonly recognized divisions of science. Thus the proposal 
appears to involve a disbandment of the present organizations for 
research, and the establishment of independent departments of 
chemistry, botany and the like, and it involves thus a considerable 
and violent break-away from the present lines of development. 
Though no very definite particulars of the scheme have so far seen 
the light, sufficient information is perhaps available to admit of its 
discussion in the light of the above review. 

The advantages which appear to be claimed for the proposal 
are somewhat as follows : — 

(1) The association into one service of all men engaged in 

work on the same branch of science will give rise to 
an esprit de corps which is at present lacking between 
the scientific workers in India. 

(2) That esprU de corps will have practical vent in the 

establishment of a journal for the publication of research 
in each particular branch of science, the circulation of 
which will lead to reciprocation with foreign bodies and 
an ezohangsof publications, and that alibrary containing 
an amount of literature far in excess of anj that could 
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be puichased aud much that could not bo purchased, 
would be built up. ’ 

(3) The establishment of a strong body of research workers 

in each subject out here would make it possible to 
recruit men at a younger age who would be moulded 
in the plan of a service under the guidance of sonior 
men. 

(4) The effect of (3) will be to cheapen the service. 

Let us look into each of these claims in turn and see how far 
they stand the light of criticism. 

True esprit de corps is a complex phenomenon. It includes 
that community of spirit which draws together members of the same 
college or school, when unknown to each other, wherever they meet ; 
that is an esprit de corps based on past association with which we 
have no concern at present. It also includes that spirit which leads 
one member of a service to uphold another because he is a member 
of that service. Such esprit de corps is, on many grounds, desirable 
but, in so far as it leads to the acclamation of work on a priori grounds 
because it is the work of a member of the service, it is an unscientific 
spirit aud, therefore, undesirable — ^iu fact this form of esprit de 
corps is not entirely compatible with a scientific spirit. 

If esprit de corps, in its full sense, is not desirable, it does not 
follow that that mutual confidence and mutual knowledge of other 
workers, their aims and ideas, such as arises out of personal acquaint- 
ance and as forms one aspect of esprit de corps, is also undesirable. 
We may admit that the proposed scheme will develop this, but the 
question is whether there are not attendant disadvantages which 
outweigh the advantages, and whether the same advantages are not 
obtainable by means which avoid the disadvantages. 

We may consider a practical example such mutual knowledge 
as We are contemplating implies something more than the knowledge 
given by infrequent intercourse ; it implies living and working 
together ; it implies a central headquarters station at which the 
members of the service spend a considerable portion of their time 
and which they look upon as their home. In certain cases, the 
location of the headquarters station would have to be detemuned 
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by the needs of the work which will not necessarily be coincident with 
the needs for the healthy mental, as well as physical, condition of the 
workers. In the past too little consideration has been given to the 
fact that scientific men are human beings and require, like other 
persons, diversion, and that it does not do to isolate them where 
such diversion is not obtainable. A wife is probably the only person 
with whom a man could live in constant association unrelieved by 
outside visitors ; many persons will probably maintain that that 
is not possible, and it is, therefore, somewhat extraordinary that 
scientific men should be expected to do so. 

We may consider, for instance, the application of these facts 
to a botanical service. Such a service must include a plant-breeding 
section, and the choice of a headquarters station would thus be 
limited by considerations as to availability of land, suitability of 
climate, ete. Those limitations would most certainly lead to its 
establisliment at some distance from a city, involving isolation and 
lack of diversion, and we have to choose between conditions un- 
suitable for the work or unsuitable for the workers. 

One of the special features of agricultural work has been stated 
to be the local nature of the problems, that, for example, it was not 
possible to carry out in the United Provinces with any hope of 
success work which had as its object the development of a cotton 
suitable for Bombay. Under the scheme under consideration the 
investigation of such problems would be, presumably, by a member 
of the service deputed to make the study in the locality. In the 
subjects involving plant-breeding it is no exaggeration to say that 
it may be a matter of ten years before practical results begin to 
develop. If, therefore, the investigation is to be personally con- 
ducted and not merely to consist of a general supervision of subordi- 
nates, residence away from headquarters for the greater portion 
of his service becomes the lot of such an investigator, and it is difficult 
to see in what way he benefits from his attachment to a centralised 
service. The centralization will be either a dead letter or will involve 
interference by a chief ignorant of the local conditions, an inter- 
ference which would be the very negation of that freedom we have 
seen to be essential. 
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Such a centralization of departmentalized research appears to 
me totally unsoited to meet the needs of a large section (tf jigricultural 
research. Its suitability to other needs such as tcchnologiial 
research is another matter ; the major portion of such work is nut 
concerned with local conditions, and it is possible that niat<'iriul 
could be collected on relatively short tours and the results wurloal 
out at a central institute ; the same possibly applies t») the system- 
atic work of a botanical survey, and to geological work, which 
latter alone is at present dealt with by a centralized organization 
such as we are discussing. On this point I venture no opinion, but 
if the scheme is to be universally adopted, it must make adequate 
provision for the whole and not for a part only, and it seems to me 
to fail because it is totally unsuited for the development of agri- 
cultural research. 

The advantages claimed under the third and fourth heads 
constitute an appeal to the administrative side of Government, which 
of necessity has to scrutinize very carefully the financial side of all 
proposals and must have an a priori leaning to any scheme for 
which economy is claimed. There is, however, an old adage which 
has reference to cheap goods being nasty, and, under conditions 
which prohibit any clear appreciation of the true value of the goods, 
and these are the conditions we have shown must hold in the employ- 
ment of research by Government, there is considerable danger of 
their nastiness being overlooked. The claim, therefore, rcquin's 
careful consideration. 

It contains as a basal assumption that it is possible to pick out 
a research officer before he has developed the research habit. This 
is either the endowment of the nominating board with a gift of 
prophecy, or it is the assertion that all men who attain a certain 
standard of education will develop the faculty for research if placed 
under suitable conditions. The first alternative we may discard ; 
of the second, I would question, and be tempted even to deny, the 
truth. To those who maintain this, I would suggest that they trace 
the careers of, say, those men who have taken a first class in the 
Natural Science Tripos or in any similar examination. I think 
they will be surprised to find how small is the proportion of these 
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men who proceed far with researclv In truth the choice lies between 
two alternatives, either recruitment must be at an age when the 
capacity for undertaking research has been developed, and that 
development must form part of the qualification, or it must be recog- 
nized that there will be a large proportion of unsuitable men and 
that the organization must arrange for their eliimnation or for their 
diversion to more congenial employment. It may be true that a 
certain cheapening of the service will result if the measure of the 
cheapness is taken as the initial pay, but when allowance is made 
for the wastage due to the elimination of unsuitable material, 
the result will not be, I think, in favour of early selection. 

I do not here propose or desire to enter here into educational 
questions, but if education in India is to develop in the way it must, 
if our aims in the coimtry are to be fulfilled, it will have to include 
the development of the research faculty in the Indian. Few Indians 
have hitherto developed that faculty— not, I believe, because it is 
foreign to their nature, but because of the lack of opportunity. We 
have stated above that to have reached a certain educational standard 
does not necessarily imply the possession of a faculty for research, 
but we may add that a latent faculty of research does not develop 
per se. Its development is largely the result of association, of atmos- 
phere, the atmosphere that is only created by a master in research. 
If, then, Indians are to take their place in research, it is necessary to 
create the atmosphere, and consequently, as time goes on, the need 
will be for a higher and even higher standard in research. It is 
hardly necessary to ask the question whether the method of recruit- 
ment involved in the scheme is likely to lead to this result. 

1 have left the question of hterature to the last because it is to 
some extent bound tip in the previous discussion. The desirability 
of establishing a library, of making it as rich as possible, and the 
advantage of having a means of obtaining by exchange are too 
obvious to need discussion. With the publicity given by exchange 
arises the necessity of maintAining a standard ; but the difficulty 
of maintaining a standard, even of obtaining a correct valuation of 
standard in particular cases, and the tendency to sacrifice it when 
the contributors form a small body, must not be overlooked. It is 
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perfectly true that publication in the home jourmUs has its dis- 
advantages ; subjects of investigation are frequently so spt'cialissed 
that home publication conmiittees have sometimes diilicuJty m 
.assessing the value of particular work; ncvertlieless, until a larger 
body of research workers ensures a larger volume of work, an«l a 
wider basis for the nomination of a publication committee, houu^ 
publication is still desirable, especially in tlie case of younger men. 
Such publication will impart a sense of assurance and remove any 
fear of partiality which judgment within the service is IhiuiuI to 
create. If I liave made my meaning plain it is not against depart- 
mental publication, but against enfoitted departmental publication, 
that I would make a stand, and, as I liave understood the scheme 
we tux} discassing, such enfoi'cement constitutes one of its essential 
features. 


VIII 

In the above notes I have attempted to draw out tlio essentials 
for research and the dangem that lie in the way of their development 
under the conditions that obtain in (jloveriunent service. If iny 
argument is sound it would appear that the surest progress lies in 
the direction of evolution from the present system and not in any 
scheme of a cataclysmic nature such as that we have last considered. 
Sound evolution requires, however, a clear appreciation of what it 
is essential to piiivide and what to avoid. 'I'lie present article will have 
served its purpose if it does no more than help to a truer appreciation 
of these essentials and so paves the way for a propoi-tioiicd organiza- 
tion, giving the fullest scope for the development of those forms of 
constructive endeavour summed up in the word research. 



THE OIL ENGINE AND ITS APPLICATION 
TO INDIAN AGRICULTURE 

BY 

W. M. SCHUTTE, A.M.I.Mboh.E., M.R.A.S.E., 

Agricullural Engineer to the Oovernment of Bombay. 

According to John Morley, “ Evolution is not a force, but a 
process ; not a cause, but a law.” The same words apply with equal 
truth to progress and development. But, after all, it is largely 
left to the human factor to put both the process and the law into 
operation, and any new agency which has set itself such a task is 
to be welcomed as an asset especially if its fortunes are linked up 
with Indian agriculture. 

It seems strange to say that an ancient industry like agriculture 
is only now coming into the prominence that its importance warrants. 
Yet it is irrefutably true. For decades, if not centuries, farming 
has been regarded by the man in the street as an occupation which 
more fittingly belonged to bygone days ; interesting, and crammed 
with natural incidents perhaps, but not representing the new 
world — the busy, bustling, throbbing world of achievement and 
progress. 

Many people and some Governments have reflected this opinion, 
but a corrective has been administered and the national perspective 
is being adjusted ; and this actually applies to India. When entering 
the district in India for the first time and seeing the method of 
pumping by means of the country mhote, I naturally thought that 
in the face of such primitive local methods the success of the 
internal combustion engine was extremely doubtful. It was not so 
much the going down the ramp that seemed so ridiculous, as when the 
bulloc^ walked backwards up the ramp on the retiurn journey. 

( 608 ) 
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Notwithstanding this crude appliance, however, the luoderu iuteriml 
combustion engine has come to stay, and it is a circiuustaiue 
wholly agreeable to this branch of engineering that genuine enquiries 
are being made, and as a result many power plants are Uung 
installed, the motive power of which is the oil engine. 

That mechanical power in connection with agriculture is more 
than ever needed is becoming increasingly apparent. For the siike 
of comparison I append two tables produced as the result of mv own 
investigation in Bombay Presidency : — 
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It will be seen from' these tables how much more easily the 
work done by the bullocks can be accomplished by the oil engine 
and pump. 

There appears to be a great difEerence of opinion, however, 
as to which type and make of engine is the best or more suited to 
agricultural purposes. This applies chiefly to the non-technical 
class of users. 

Those who have had no experience of oil engines seem to have a 
feeling that they are much more difficult to manage and not nearly 
so reliable as steanx engines. 

There is perhaps something to Ixe said for this view, since an 
oil engine can be more easily put out of adjustment by a careless 
driver and, unless properly lubricated and cleaned, will undoubtedly 
give trouble. 

A steam engine, on the other hand, has less parts which can be 
tampered with, and, even when somewhat out of adjustment, will 
stiU work, though very inefficiently, as long as steam is supplied 
to it. 

The oil engine, which has to generate its power within itself, 
will not so easily work at very low efficiency. This, however, is in 
one way an advantage to the oil engine. It should be the object 
of every user of an engine to keep it in good working order and 
running at the best possible efficiency, and to do this requires only a 
little care and intelligence. 

To prove what I say it is only necessary to relate a case in my 
own department : an Lidian boy of 15 years of age came to the 
College Workshops to learn this particular work, and within a 
month was able to drive an oil engine and centrifugal pump quite 
easily ; as a matter of fact he is at present driving a small plant 
in the district, and 1 have absolutely no trouble with him as he 
seems to be thoroughly master of the job. It might be thought 
that this is an isolated case — not by any means ; there are at least 
half a dozen boys able to rim these engines quite well, all of whom 
are working under me, the only difEerence being that they are not 
quite so smart as the particular one mentioned. 
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Moreover, quite a number of cultivators have Won trained to do 
similar work ; in most cases looking after their own ^)knts. To use 
the words of one of these men (a pleader, by the way, who not onlv 
understands his own plant but finds it much more economical than 
pumping by mhotos), “ I can say that to irrigate oihj acre of sugarca no 
crop I require one rupee or thereabouts, whereas not less lhan 
Rs. 4 will be required if the same area is irrigated by mliofes, that is 
the conclusion I have come to,” 

To arrive at a true comparison, however, definite units must 
be used, and the conditions as regards crops, soil, time taken to 
pump, depth, etc., must also be the same in either case. It is 
therefore necessary to fix up certain definite conditions which, as 
near as postsible, form an average example. 

Accordingly, the comparative Tables III and IV that follow 
have been based on the following conditions existing in the 
Punjab : — 

(1) Twelve working hours per day. 

(2) Thirty days per month. 

(3) Total head against which to pump, 20 feet. 

(4) Capacity of Persian wheel and of double mliote, ea(th 

requiring 2 pairs of bullocks, each 1,000 gallons ]wr 
hour. 

(5) Centrifugal pumps of 3 in. size used, capacity 11,100 

gallons per hour = 186 gallons per minute. 

(6) Working life of bullock, 10 years. 

(7) Working life of engine and centrifugal pmiip, 16 years. 


Table III. 


JBvUoch-wofked mhotcs ond Persian wheels. 

Per montli 


Um. a . p. 


Upkeep of pain of bullocks 

Upkeep and repairs of mhote or Persian wheel 


Labour -2 men at Be. 12-8.0 each 
Depreciation at 10 per cent, per annum 
Interest at 5 per cent, on Rs. 660 


on total cost of Us. 660 


45 0 
5 0 0 
25 0 0 
4 12 0 
2 6 0 


Total for 1,600 gallons per hour 82 2 0 

This is equal to a rate of Rs. 61-4d) per mouth, pet 1,000 gailmis 

per hour. 
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Table IV. 


3 in. centrifugal pump and 4 b.h.p. kerosine oil engine. 
{Note. Actual average power required is 3 b.h.p.) 



Per 

mouth 


Ra 

. A. 

P. 

Keroiine oil, 120 gallons at 0-10-0 per gallon 

76 

0 

0 

Lubricating oil, 7 gallons at 2-8-0 per gallon — 

17 

8 

0 

Labour, 1 man 

25 

0 

0 

Depreciation at 7l per cent per annum on cost of Rs. 1,200 

7 

8 

0 

Repairs and renewals at 5% per annum 

5 

0 

0 

Interest on capital at 6% per annum 

5 

0 

0 

Total cost for 11,100 gallons per hour 

135 

0 

0 


Which is equal to a rate of Hs. 12-3-0 per month, per 1,000 
gallons per hour. 

This is less than one-fourth the cost of pumping by bullocks. 

The principal items which go to make up the cost of running 
these power plants are : — 

(1) The cost and nature of the fuel iised in the engine ; 

(2) the cost of stores including oil, waste, and belting ; 

(3) the cost of labour employed to run the machinery ; 

(4) the cost of repairs to keep the plant in order ; and 

(5) the charges on account of interest on the capital expended. 

So it is obvious that when this class of machinery is about to 

be purchased, there are many more points to be considered than at 
first appear to be necessary, but to ensure success it only rests with 
the prospective owner to see that the plant is in the first place 
suitably designed for the work on hand and secondly to master the 
details of driving himself ; he will then have little difficulty with 
the plant. 

Sufficient, however, has been said to prove that the power 
pumping plant, when an oil engine is the prime mover, can be run 
much more economically than bullock-driven plants, and perhaps 
it will be advisable to ascertain as to what other branch of agricul- 
ture it is applicable. One of the next in importance to pumping 
is sugarcane crushing, and in this connection recent tests have been 
carried out at the Government Farm, Manjri, near Poona, which 


* pre-war rate* 
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have proved conclusively that even the small power plant is a great 
improvement on the country-made bullock mill. 

A mill capable of dealing with 26 acres per season (this being 
the smallest size made) was imported from America and set to work 
last year at the Government Farm, Manjri ; the result Iwing that 
at least 6 per cent, increase in extraction was obttvuied owr the 
country bullock mill, which means a saving of Rs. 40 per acre j)er 
annum, or in 6 years sufficient to buy the whole plant. Of course, 
there are other advantages such as speed, and being able to crush 
the cane just when it is ready, and all these are the direid results 
of the introduction of the oil engine to propel the mill. Then there 
are other uses to which the oil engine can be employed, such u.m 
mechanical cultivation, mechanical traction, giiuiing, oil extracting, 
chaff cutting, milling, rice hulling, and baling, and tests are being 
carried out to determine the saving, if any possible, when the oil 
engine is employed for this particular class of work. 

I have seen quite a number of small businesses in the Presidency 
where oil engine, oil and flour mill, ginning machinery, and rice- 
hulhng machinery have been set up and utilized by the ryots to 
the mutual advantage both of the ryot and mill proprietors. 

There are undoubtedly immense possibilities for this class of 
prime mover in India, and it is very gratifying to note that a good 
start has been made. 

A few decades ago oil was practically unknown as a power 
fuel ; to-day (speaking generally) it is used in such abundance that 
some authorities are reasonably questioning whether the world'.s 
oil-supply will be equal to ultimate demands. 

The same fears have, however, been often expressed in regard 
to our coal supply, but fortunately the present output of both kinds 
of fuel is more than ample for to-day’s needs, so that power users 
and engineers alike may safely disregard the controversial questions 
involved, and continue to make the best of their present opportuni- 
ties. That the utilization of oil for power purposes has led to the 
evolution of some fioo examples of engineering is a well-known 
ktot, and progress in oil engine construction is still being made. 
Of oil engines which will economically run on crude oil there are 
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several good types now on the market, and a short description of one 
of the latest and best will no doubt be interesting. The engine in 
question is made by Messrs. Blackstone of Stamford, England, 
and the sizes at present range from 16 b.h.p. upwards. . 

In designing this engine the object no doubt was to produce a 
motor which, whilst working at moderate or comparatively low 
pressures, should deal with any of the oil fuels found in various parts 
of the world. 

The dual spraying device forms the distinctive feature of this 
engine. A small air (iompressor is worked from the crankshaft of 
the engine, and this compressor delivers its air direct to the spraying 
valves, but there is in open communication an air bottle which acts 
as a reservoir. By means of a control valve the air stored overnight 
in this bottle is used to start up the engine, the bottle containing 
sufHcient air to start several times before the pressure is too ranch 
reduc.ed. 

The engine operates on the four-stroke cycle, but the charge 
of fuel is not sent into the combustion chamber until the completion 
of the compression stroke. 

In delivering the full charge direct into the cylinder by 
compressed air at the completion of the compression stroke, it has 
been pointed out, “ the Blackstone engine resembles the Diesel, 
but the method of igniting entirely differs.” 

In the compression stroke of the Blackstone engine the contents 
of the cylinder consist merely of pure air mixed with residual 
products of combustion from the previous stroke. 

The compression is limited to 160 lb. per square inch, and just 
at the end of this compression stroke the fuel oil is sprayed into the 
cylinder and ignited by a flash from the ignitor bulb, which has 
also received its charge of oil. Instead, however, of the oil being 
all forced into the cylinder at once giving instant ignition of the 
whole charge, the oil is gradually sprayed in. 

The special feature, of this spraying apparatus is that the valves 
are totally enclosed in a box. The arrangement of the spraying . 
valves in some engines of the crude oil type is fot' them to .work 
through a packing gland. This, it is sa^, results in a sluggish action' 



OIL BNOniB ; ITS APPLICATION TO INDIAN AOBICULTURE 615 

of the valves, as the packing must be kept weU set up, and faulty 
seating of the valves often ensues. A leakage past the seats 
then takes place and results in pitting of the valves and seats. In 

the system under review the valves being enclosed the lever fulcrum 
spindle works in anti-friction packings, the valves thems.eh'eH 
sliding freely in glandless guides ensuring easy and prompt 
closing. 

Forced lubrication is applied to the engine piston and to the 
compressor piston ; ring oiling bearings are provided on the main 
bearings, and the crank pin is fitted with a continuous lubricator. 

The consumption of fuel oil in this engine is only 0-46 lb. 
per B.H.P. hour at full load in a single cylinder of 90 b.h.p., with 
a lower consumption in larger sizes and slightly increased consump 
tion in the smaller sizes. 

I have personally tested this type of engine and can vouch for 
the excellence of workmanship and economical running. 

The evolution of the internal combustion engine owing to the 
vast difference in treatment and ever varying construction under- 
gone probably affords more interesting subject-matter for study 
than any other branch of engineering, and there can be little doubt 
that the tendency of the times and the trend of industrial and agri- 
cultural evolution are in the direction of human brains and hands 
finding their chief employment in the designing and guiding of 
implements and machinery, and the inherent lordship of the human 
race over materials and over some of the powers of nature appears 
likely to find its principal method of expression in that way. In 
the country as well as in the towns the sun of manual laliour is 
settii^ and the sun of mechanical labour is rismg. 


4J 



THE SUN-DRYING OF VEGETABLES.* 


BY 

GABRIELLE L. C. HOWARD, M.A., 

Second Imperial Economic Botanist. 

In this paper, I propose to draw attention to a process,* recently 
worked out at the Quetta Fruit Experiment Station, by which all 
kinds of vegetables can be sun-dried without the use of artificial 
heat. If suitable methods are employed, a product can be obtained 
which when cooked is indistinguishable in taste, appearance, and 
texture from fresh vegetables. The process is simple and inex- 
pensive and can be carried out by any one. It is far easier and 
cheaper than the usual method of evaporation by artificial heat, 
and the product obtained is superior. It has the additional advan- 
tage of being a truly indigenous industry, for the chief factors 
involved are the power of the Indian sxm and the strong drying 
winds so characteristic of the western frontier regions. 

There would seem to be a real need in India for a supply of 
good dried vegetables both from a military and a civil point of view. 
Vegetables are very difficult things to transport on account of their 
perishable nature and their bulk. It is well known that one of the 
difficulties in the maintenance of military expeditions in sparsely 
populated, arid tracts like the North-West Frontier is the supply of 
tiiis very necessary food. This difficulty was encountered in an 
acute form at the beginning of some of the early campaigns of the. 
present war, and although it has now been partly overcome it is a 
difficulty which is bound to recur whenever troops are moved into 
the very arid regions in the neighbourhood of the North-West 


* A paper read at the Fifth Indian Soienoe Oongieaa, held at Lahore, January 1918. 

A For further details, the reader ie referred to BulUHn No, 8, Fruii ExperimmU SkUiaUf 
QwtUu, 1917. 
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Frontier of India. In addition, there are garrisons in isola ted piaoes 
like Aden where it is practically impossible to maintain u supply of 
fresh vegetables. Many military officers have assured me tlmt. tlie 
provision of really good dried vegetables would make a great deal of 
difference to the diet of the soldier. Tnrning from military to uivil 
needs, dried vegetables would be a convenience for shooting e.xjte- 
ditions and for officials on tour, and it has also been suggested that 
large hotels in the hills would be glad to keep stocks of these vege- 
tables in reserve to meet cases of emergency and to supplement the 
supply of the fresh product. Caravans on the great trade rotites 
of the North-West are another possible outlet for the prfHluct. 
Moreover, places of high elevation in Baluchistan like Tjoralai have 
great difficulty in procuring vegetables in winter and the satue is 
true of places like Jacobabad and Sibi in summer. Certain vege- 
tables such as carrots and tomatoes would be useful in the plains in 
the monsoon to vary the somewhat monotonous diet of go\irds and 
beans which many mofussilites have to put up with for five months 
of the year. I believe that if really good dried vegetables were 
offered, for sale there would be a steady demand for them all over 
India. 

The most suitable locality for starting such an industry is 
undoubtedly Baluchistan. Here a very high temj)erature and a 
practically rainless sununer are combined with great air movement 
and low humidity. The winds are exceedingly dry and most vege- 
tables can be completely dessicated in less than a day. Moreover 
these favourable atmospheric conditions occur at a time when 
vegetables are plentiful. Nearly all English and Indian vegetJibles 
grow to perfection in the high valleju such as Quetta and, if projKsr 
cultural methods are adopted, the yield is extraordinarily great. As 
* the finished product is so easy to transport it would prolMbly pay 
best not to start the drying ground at Quetta itself where land and 
lebour are es^nsive but at some place in the neighbourhood outside 
the radius of cantomuent prices. 

I do not propose to describe the method in detail but simply to 
indicate the main points to which attention should be paid. A full 
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account of tiie process has been published^ and is available if any 
one requires it. 

Good dried vegetables should retain the colour and taste of the 
undried product, should be tender when cooked, and should be easily 
preserved and transported. I should like to emphasize the first 
point because the remark has often been made to me that as loi^ 
as the nutritive value is unimpaired the appearance is immaterial. 
It has even been suggested that for military purposes the vegetables 
might all be ground up and served as a gruel. In the first place, any 
change in appearance generally means a chaise in composition and 
a consequent loss of taste and probably of nutritive value. In the 
second place, human beings are so constituted that the eye plays a 
great part in stimulating the appetite. Tou will see that the 
samples shown here* are fresh and bright looldng and form a much 
more mleable commodity than the brown nondescript product 
sometimes obtained. Another popular fallacy is that drying is a 
method of disposing of old or damaged vegetables. The reverse 
is the case. Any tendency to stringiness is accentuated by drying 
and the product formed from damaged material never keeps. Only 
sound vegetables just ready for the table are worth dryii^. 

The main principles on which successful drying depends are (1) 
rapidity of drying and (2) treatment of the fresh material by some 
form of heat. Changes take place very quickly in moist cut Vege- 
table matter leading to discoloration and damage. The use of heat 
renders the product more tender and helps in the preservation. 

The general procedure adopted is as follows — ^the vegetables having 
been cleaned and prepared are out into thin slices and put into 
fresh water. They are then transferred to a wire basket and steamed 
or boiled for a few minutes. The length of time varies with the 
vegetables. Some, such as spinach, require steaming for half a < 
minute only ; others, such aapotatoes, require boiling in salt solution 
fm several minutes. Green vegetables are boiled in bicarbonate 
of soda to maintain the colour. A few require steeping in some mild 
reducing agent such as sodium bi-sulphite. 

^ BuUeHn No. 8, Fruit Bxpmrimnt Station, Quetta. 

* TIioae wore oshibitod at tbo , Meeting. 
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The heated product is then spread on trays and dried as rapidly 
as possible. Success depends on the rapidity ot drying, and this is 
where the advantage of the arid climate of Baluchistan is found. 

SmtabJe trays can be made by stretching dosiUi (or some similar 
material) on a bamboo frame. A wooden rim shoidd Iw provided 
to prevent the dried produce from being blown away, and in very 
windy places it is an advantage to have a thin muslin cover over 
the tray. These covers are nailed to one end of the frame and have 
a weighted bar at the other so that they can be drawn over the 
frame. For a few vegetables which scorch in the sun like cabbage, 
it is an advantage to have a thin black cover instead of a white one. 

Boiling and steaming can be quite easily carried out for domestic 
purposes in two kerosene oil tins fitted one over the other. 

The finished product must be perfectly dry and it must bo kept 
dry. The easiest way of doing this is to seal it up in tins. 

As dried vegetables are Very bulky, it was necessary to find 
some cheap method of storing and transporting the produce. This 
was accomplished by steaming and pressing into bricks, one pound 
in weight and of such a size that they could be packed into kerosene 
tins which could then be soldered. For this purpose, a suitable press 
had to be designed. As a result of this, the space taken up by the 
product was reduced to about one-soventh. Packed in this 
manner, it is possible to compress the weekly supply of vegetables 
necessary for a battalion on active service into twelve kerosene tins 
which can be transported by two mules. 

This sununer the process has been in full operation in the 
Quetta Oantonments where a large drying ground has been arranged 
by the Army. About eight tons of dried product have been prepared 
and have been sent for trial to one of the brigades on active service. 



BEGINNINGS IN INSECT PHYSIOLOGY AND 
THEIR ECONOMIC SIGNIFICANCE.* 

BY 

8. K. SEN, B.So., 

Ansistant to the Imperial Pathological Entomologist. 

To any trained physiologist anxious to make new discoveries 
and to assist in the progress of a branch of science which has been 
too long neglected, in spite of its practical importance, insects offer 
a most promising field for research. The results to be obtained 
probably differ, perhaps very widely, from what we are accustomed 
to expect from workers in the physiology of vertebrates, for the 
organization of insects may be expected to show some remarkable 
cases of specialization in both sense-physiology and metabolism. 
We here put forward merely a few observations designed to show 
that there is a real field for trained investigators, and that results of 
interest and of practical value may well reward them. There are 
of course difficulties. 

The small size of the majority of insects makes some lands of 
direct observation impossible, and their delicate structure discour- 
ages an energetic handling. Add to these the fact that many of 
them sleep away almost half of the year, sometimes making it difficult 
to find any treice of them. Then their physiological activities are 
often controlled to such a large extent by temperature and moisture 
that an accurate adjustment of the two may be very necessary. 
Then, again, for many kinds of physiological work, some new kind 
of apparatus has to be devised and improved by very patient trial. 
Lastly, the fact that the sense organs of insects, except of course the 
eye, are stiU very often not located with any degree of certainty, 

A paper read at the Fifth Indian Science Oongieae, held at Lahore, January IQia 
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sometimes makes an experiment amount almost to groping in the 
dark. 

But such a study is not without an immediately oeononiic 
aspect, and this is especially so with regard to the signilicauce of 
specialised feeding habits of insects. The popular epithets checse- 
fly, castor hairy caterpillar, etc., are expressive of the specialization 
that IS so often exhibited as to their choice of food. Nowhere in tlm 
animal world is more restricted choice in the matter of food notice- 
able. So it is very natural to enquire : What is it in a particular 
food that exercises such strong attraction on a particular species ? 
This in fact is subsidiary to the more general problem of the stimuli 
that normally control insect activities, and in this line of work the 
results that have been so far obtained, though small in quantity, 
involve issues of considerable importance as regards the control 
of insects. As I had the privilege of assisting the Tmjierial Patho- 
logical Entomologist in his work in this direction, I may refer to one 
direction in which curious results have been obtained - the definite 
attraction of certain chemical substances for insects. The mules 
of peach-fly, Dacus zamtus, have a strong attraction for oil of 
citronella. In March or April, 2 or .S drops of the oil oxjxised in 
500 c.c. of water in a bowl will attract several hundreds of the fly 
in the course of an hour. Ba% oil, oil of pimento, cloves oil also 
attract them, but to a less extent. Now by a prolonged s(!ries of 
experiments it was found that in all these oils the constituent that 
attracts is methyl eugenol — a substance that is related to the well- 
knawn flavouring ingredient, vanillin. The relationsliip lietwccn 
eugenol and vanillin is indicated by the following fortnulaj : 

“O 

CUBtNOL 

Results somewhat similar to these have also been obtained in 
the case of some half a dozen other insects, the attracting substances 
being especially ethers and aldehydes ; but in the present state oi 
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this investigation it would ,be premature to speak anything about 
these. The work is necessarily very tedious and progress extremely 
slow, but the results so far obtained encourage the belief that, when 
correlation of these results will make a definite conclusion possible, 
a substantial stride will have been made in the field of applied 
biology. 

In what follows, 1 propose to mention a few points which have 
been brought out in the work that 1 have been doing on mosquitos. 

The selection of an insect presented certain difficulties. Ulti- 
mately choice fell on the mosquito for the following reasons : (1) its 
abundance, (2) its short life-cycle, (3) the easiness with which it can 
be bred in captivity, and (4) the most interesting difference between 
the feeding habits of the male and the female. But though the 
experiments were confined to mosquitos, it is hoped that the results 
achieved will throw light on physiological phenomena that obtain 
in other members of the insect world. 

The mosquito larva is well suited for investigations with regard 
to osmosis, in view of the probability that its chitin may to a con- 
siderable extent answer the requirements of Pfeffer’s semi-permeable 
membrane. In this connexion it may be stated that equi-molecular 
solutions of cane sugar and common salt act differently on mosquito 
larva}, as the following will show 

(1) 3 grams of Gu H], On and 12 larvae in 15 c.c. water. 

(2) 4 gram NaCl (sea-water strength) and as in above. 

(3) 1 J grams Cj, On and J gram NaCl and as in above. 

In (1) larvae died in from 9 to 22 hours. 

In (2) larvae died in about 3 hours. 

In (3) they were mostly dead in 9 hours. 

The reason for this difference will probably be sought in the 
fact that sugar is not salt, which latter acts as what is connoted by 
the obscure term “poison.” 

I now touch another phase of the physiology of mosquitos ; it 
is their respiration ; and in this respect the mosquito larva exhibits 
certain interesting characteristics. If a mosquito larva or pupa 
be kept enclosed with a known small quantity of air, the organism 
will be alive till practically the entire amount of oxygen in the air 





Reapiratioo curves for pups of C. mkroanmtUttui and S, teuMlarU. The vertical axis represents cubic mm. 
of oxygen in the bubbles, and the horiiontal axis represents time in hours. 
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is consumed by it.* This will be clear from the i m vos opposite. 
The observations were made in a special kind of apparatus dovisecl 
for the work after a number of rather troublesome preliminary 
trials. This apparatus could also be used foi- all air-breathinfr 
aquatic insects, such as the larvae Syrphida, which art' of agricul- 
tural interest. 

The capability of an insect to consume the whole amount ot 
oxygen present in the air before it dies, is indiciative of the 
thoroughness with which remedial operations on the principle of 
deprivation of free air from the insect are to he t arried out. f refer 
to such operations as oiling water in which mosquitos breed, spraying 
insects with soapy or varnish-like substances, covering the warbles 
of cattle with oily materials, and so forth. The poisons that are to 
act on the larval spiracles or block the breathing syphons or tubes 
of the insect should be capable of dtting so in a way as not to leave 
the smallest inlet for the entrance of free air into the insect’s trachea. 

But these respiration figures have another more, general aspect. 
Respiration is the standard by which the metabolic activily of an 
insect is generally measured ; and if respiration figures could b<‘. 
had with regard to several species of insects, wt; could construct 
curves representing the relative consumption of oxygen by 
insects, and consequently their relative activities at different pcrwjds 
of their lives, the abcissse and the ordinates representing body 
weights and oxygen-consumption respectively. 

Unfortunately little has been done towards the elucidation of 
the nature of the digestive secretions of insects. Plateau discovered 
the resemblance of the caecal fluid in the mosquito to the pancreatic 
juice in Tna.fnmftlH ; but I am ignorant of the experimental methods 
he employed, and the literature of more recent work is scattered and 
not readily available. A htfjginning was made in this direction by 
feeding the mosquito larvaj with a simple food of known composition 
and examining the intestinal contents from time to time. The 
result of feeding them with euglena was interesting. In so me cases, 

* A state of affain which docs not obtain in tho case of mammals, as Bayliss and otb<.<r.i 
have shown that we die long before the entire amount of oxygen is consumed. 
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whenever the intestine of an euglena-fed larva was opened, the 
euglena was found practically in the same state of disintegration, 
which showed that the larva did not wait for the digestion to 
be completed before it took in a fresh instalment of food. 

Mosquito larvae seem to thrive well on Sanatogen, which in 
fact we give to the larvae that we breed in captivity. We do not 
know their protein requirements, but the fact that Sanatogen is a 
glycerophosphate of casein suggests that protein is necessary for its 
tissue formation. On the other hand, it may, as shown by Bacot, 
very probably thrive at the expense of bacteria whose presence is 
the result of putrefaction that follows the introduction of Sanatogen. 
A freshly dissected out mosquito larva from its natural breeding 
place displays a heterogeneous mixture of vegetable matter, a very 
large quantity of silica, and sometimes of other inorganic refuse, 
which has probably no influence on the insect’s metabolic activity. 
It might also be mentioned that the excreta of the larva after feeding 
with Sanatogen did not give the murexide test for uric acid. 

That the protein requirements of the adults of many insects 
are practically nil, is proved by the fact that they can live on a 
simple carbohydrate like a solution of cane sugar — a state of affairs 
that irrevocably separates the insect from the mammal in which 
the main function of carbohydrate is the supply of body heat. The 
extraordinary liking displayed by many insects, such as the mosquito, 
for sugar, is very interesting. Whereas it is often impossible tn 
humour the mosquito to drinking shed blood, it can be very easily 
induced to distend its abdomen with a solution of sugar. It is 
difficult to understand why the mosquito should exhibit liking for 
two quite dissimilar substances like blood and sugar. The per- 
centage of dextrose in blood is normally from 0*06 to 0*15, which 
can hardly impart to it any sweet taste, especially in the presence 
of so many inorganic salts. Even a pure solution of cane sugar, 
strength 0*15 per cent., does noi induce the mosquito to suck. What 
is there, then, in the blood that encourages the mosquito to suck it ? 
This is an overwhelmingly interesting problem and does, in fact, 
belong to the more general problem of stimuli already referred to. 
That thermal stmiulus is one of the chief factors that induce the 
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mosquito to bite, has been established by the fact that if a tube of 
hot water (temperature varying within certain limits with reference 
to atmospheric temperature) be introduced before the inosquit 4 >.s, 
they will energetically prod. But there are two distinct pi-oblems 
which must be carefully distinguished— one of biting, tins * 4 ther (.f 
sucking. The mosquito will not drink hot water (ha\ing tlu‘ Uwm 
perature of blood) ; nor will it dnnk water as saline as hleod ; 
nor even hot saline water. Also it could not he induced to drink 
shed goat’s blood. 

From these facts the following conclusions emerge ; ( 1) ^\'a^nth, 
though it actuates the mosquito to bite, does not encourage it to 
suck ; (2) the salinity of blood is not what makes the inoaquit'O to 
suck ; (3) sugar in blood is not what induces it to suck ; (4) shed 
goat's blood is not attractive to the mosquit<». 

If, in the mosquito, the choice of food is considered in its rela- 
tion to ovulation, we enter upon somewhat debatable gmund. The 
hypothesis that with mosquito blood is necessary for ovulation, is 
contradicted by the fact that I have observed in certain cases freshly 
emerged female Stegomyia scfUelhtris could be induced to oviposit 
without any meal of blood after being fed on meals of milk, peptone 
(sweetened with cane sugar), and, in two instances, on meals of cane 
sugar only. Unless the mosquito had imbibed some special unknown 
^substance from the matenal in which it bred, oviposition after being 
fed on substances quite different from blood is evidently possible. 
Moreover, that the necessity of ovipositing is not the only thing 
that impels a mosquito to suck blood is suggested by the fact that 
males, too, try to bite, though they fail to do so. 

It is, however, not unlikely that the smelly substances secreted 
by the sebaceous glands in the skin might be a factor in attracting 
mosquitos. That food-smell sometimes exercises a strong attraction 
on insects is proved by the behaviour of Dacus to methyl eugcnol 
already referred to. Several other instances may be cited, such as 
the attraction of Pycnosoma for putrefying meat. In this connexion 
I feel tempted to cite the instance of a typical breeding place of 
the common blue-bottle, Pycnosoma fiavuxps. It was at Poona, 
where I was deputed to investigate the possibility of emigration of 
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trenching-ground flies into the city. The enormous 'quantity of 
night-soil (one of the best foods of Pycnosoma maggots) deposited in 
the several tanks there, emitting a horribly noxious odour, seemed 
to be responsible for such a huge number of flies. There the 
total number of flies that I calculated was, roughly, 5,876,666 in 
7,500 square feet, and the total number of larvae, 1,337,650 in 
4,200 square feet, the figures in the case of larvae being obtained 
by taking counts of larvae in a square-foot area and multiplying 
them by the total area, and in the case of flies by dividing the 
square area of the body of the fly into the total area of ground 
where the latter was literally covered with flics, allowances being 
made for areas with lesser numbers of larvae and flies. 

Pycnosoma adults are also very strongly attracted to mohwa 
{Basaia latifolia ) — a fact which [ noticed in the Grovernment 
Distillery in Calcutta, where I was deputed to investigate a 
plague of these flics. 1 could not get any positive information 
as to the economic loss in the way of reduction of the sugar 
content of the mohwa. As soon as T entered the godown in 
which the mohwa was stacked, I was confronted with a tremendous 
number of these flies, buzzing and flying and busily sucking 
the mohwa. There were both males and females without any 
fixed proportion. I vigorously searched for the breeding places, 
but I could not discover any maggots except a few in the 
neighbouring refuse-pits. It is not improbable that some of the 
more distant privies accounted for these flies. It is very likely 
that the spirit smell of mohwa is food-smell for adult Pycnosoma, 
but the flies do not breed in mohwa. 

The possibility of there existing something of the nature of a 
stimulus by means of which union, for the pur^se of pairing, is 
efiected among insects, has been considered by some scientists. 
There is an instance of a case in which Sir Hiram Maxim observed 
that a large number of male mosquitos had congregated' at an 
electrical apparatus that was emitting a particular musical note. 
The absence of females suggested the possibility of its being a sexual 
note, giving rise to air-waves that vibrated the antennal whirls of 
the male in a way as to make him cognisant of the fetmale’s presence. 



INSECT PHYSIOLOGY AND ITS ECONOMIC SIGNIFICANCE 627 

We carried on some partially successful experiments in this direction 
and improvised an electrically controlled musical apparatus capable 
of emitting a continuous note of more or less uniform pitch. But 
our inability to determine exactly the nature of the s(»-t‘alled sexual 
note has necessitated the postponement of this expenmenl till we 
can devise a better type of apparatus. This investigation is ot 
special interest in view of the fact that it is likely to throw light on 
the significance of stridulation of insects which has engaged the* 
attention of scientists, and which htis a highly interesting bearing 
so far as the control of these stridulating insects is concerned. 
A method of trapping crickets by means of sound made by striking 
two coconut shells against each other is common amongst the 
village boys in some parts of Bengal, but I do n(»i know ht»w far it 
is successful. 

[n conclusion, it should be mentioned that no definite genera- 
lizations can be made from the insufficient data presented in the 
foregoing lines ; they are nevertheless indicative of the possibilities 
of tliis line of work, and it is only as such an indication that they 
have been presented. 
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AND 
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Overseer, the College Experimental Dairy, Nagpur. 

CHBESE-ifAKiNG, till recent conditions compelled some attention 
to this branch of dairy industry, could scarcely be considered as a 
line of development which ofEered much attraction to those engaged 
in dairy work in India. Cheese, as it is known in Europe, offered 
but little attraction to the Indian consumer, as his milk products 
were practically all associated with the emplo}mient of sugar in 
their manufacture, and his tendency was towards something sweet 
rather than salt or bitter, while his large utilization of ghi (clariffed 
butter) provided the producer with a readily prepared form of 
milk product which would keep. Ghi, manufactured in the East, 
may be said to correspond to cheese-making in England. In both 
cases the centres of production are placed comparatively remote 
from large towns, in places where the sale of the more short-lived 
products of the dairy is impossible and where grass and grazing 
are cheap. 

Cheese-making, however, appeared to be a possibly profitable 
outlet for surplus milk in the neighbourhood of towns with a 
European population, while the manufacture of ghi can only be 
looked on as a means of reducing waste rather than as a profitable 
enterprise, when compared with milk, butter, khowa, and several 
other products in this environment. 

( 628 ) 
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To avoid this waste which was most nuti<oal>l« in the coUl 
weather when milk was apt to be in excess, and to study the condi- 
tions which load to the production of a good article. e.xiM^riniental 
work was started at the Agricultural College Dairy some three or 
four years ago. This paper is a description of such cheeses as have 
proved satisfactory, with indications of the causes which led to 
satisfactory results as shown by experiment, 'the materials atl(»pte(l 
have always been of the simplest, as the aim was rather the utiliza- 
tion of surplus milk than the manufacture of cheese as the primary 
basis of income. 

The earlier work was devoted principally to tlie production of 
soft fresh cheeses for the local market during the cold weather , though 
a number of these are now sent to Bombay and other centres and v-ery 
favourable trade opinions have been receiwd from both Bombay 
and Calcutta. 

Latterly experimental work has been devotcni to the production 
of hard ripened cheeses of the Cheddar type- -a type of (heese which 
it is not particularly difficult to make, but ore in which the (iondi- 
tions of curing play an all-important part in the quality of the 
finished product. Humidity and temperature largely affect results. 
Success chiefly depends on their effective control. On anything 
like a large scale in the plains, a special room, designed to control 
these and yet permit of a circulation of fresh air, would appear to 
be essential. 

In OUT work, as already indicated, the conditions of manufac- 
ture have been throughout as simple as possible, and any of the 
cheeses described can be made in a small dairy, given the minimum 
apparatus noted. As surplus milk is usually available in the cooler 
part of the year — the best time for cheese preparations— they will 
be found a paying line of business, especially dining the present 
shortage of imports of similar type. 

SOFT FBBSB 0BBBSB8, 

These vary principally with regard to the proportion of cream 
to milk employed, the length of time allowed between setting and 
ladling, and Ihe conditions adopted durmg the drainmg period. 
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Differences occurring in the above affect the flavour and the 
texture and the hardness of the cheese. It is assumed that the milk 
and cream utilized hnVe been produced and kept undw the best 
conditions, and that scrupulous cleanliness with regard to animals, 
dairy, and utensils has been maintained, as disregard of any of these 
will lead to dozens of variations in the quality of the product — most 
of them objectionable. With the object of distinction we have 
employed the names Double Cream, Gervais, Single Cream, Bondon, 
and Lunch for the various types of cheese manufactured and sold 
from the Dairy. Apart from slight variations in the course of 
manufacture the leading difference lay in the proportions of separator 
cream and buffalo milk employed. In the first the proportions of 
the above were as I ; 1, in the second as 1 : 2, m the third as 1 : 3, in 
the fourth as I ; 8, while in the last named whole buffalo milk only 
was utilized. The second and fourth were the most popular, followed 
by the third. The first was too rich and did not tend to develop 
the flavours found in the next three, and has not been manufactured 
to any extent of late. Indeed utilizing buffalo' milk and buffalo 
cream, the second appears to be the richest proportion of cream to 
milk which will produce a really well-flavoured cream cheese. The 
last on the list, though quite a fair cheese, requires rather closer atten- 
tion to the time given to setting and is apt to be a little too hard as a 
cream cheese for the market fancy. 

. The separated cream utilized represented 16 per cent, of the 
milk used, and had a fat percentage of approximately 44 per cent. 
The average test of the buffalo milk was 7' 30. 

Single Cream (Rennetted). 

The processes used for this and the Double Cream were practi- 
cally alike. 

QuarUity. Buffalo milk 16 lb., cream 5 lb. Mix thoroughly 
in a bowl adding a little colouring matter. 

Temperature. The diluted cream was brought to a temperature 
of 66**F. In the cold weather, this can be done by mixing and 
allowing to stand overnight. Otherwise it should be put in an 
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ordinary ioe box or refrigerator which will have a temperature of 
about 60® to 66®P. 

Benn^.^ The above quantity of (tream will require 8 c.o. of 
rennet solution (prepared by solution of one Hansen reiuiet tablet 
in one ounce of water). This quantity should lie further dilute»l 
before being added to the cream, and on addition should l)e mixed 
in thoroughly for about 6 to 6 minutes. 

Setting the curd. Cover the bowl with a dean doth and set at 
about 66®F. Under these conditions the curd will haw set and b(t 
fit for ladling in about 6 to 8 hours. Except in the height of the cold 
weather, if set to curd during the day, the (soagulation is liest done 
in a refrigerator. In the Central Provinces in the (xild weather the 
temperature usually ranges from 60 “to 70 "P. at night, and a c.iird 
set late -in the evening was fit to ladle at about 6 a.m. 

Treatment of curd. When solidification is complete, ladle into 
dean linen clothes which have just been scalded and «!Oolod and are 
still moist, putting about 7 to 8 lb. in one b.ag : and drain as far as 
possible in a draught. Drainage will take about 48 hom-s, and can 
be done during the day in a refrigerator if the air temperatmo of 
the room is running about 70®P.,^and at night in an open room near a 
window. Provided the temperature is not too high, the more this 
cheese is drained in the ordinary fresh air of a room the Iwtter. 
Twice daily at least the cloth shojild be opened and scraped dowii, 
mixing the drier with the wetter curd, and the cloth should 1» 
changed at least once d-uring the drainage period. By more frequent 
opening and scraping and by use of a light weight of (say) 3 to 4 lb., 
drainage may be hastened and reduced to 30-36 hours — a considera- 
tion when temperatmre is difficult to control. 

Moulding and salting. Whenever the cheese is firm but pasty 
in consistency, place the contents in a basin and mix in fine salt 
using about two teaspoonfuls with the omd derived from the above 
quantities of milk and cream. 

If drying is complete, lino the mould with grease paper or muslin 
and press the curd into the mould till full, then fold over the paper 
or muslin, add a small weight and apply momentary pressure and 

turn out the diaped cheese. If it is found that on mixing in the 
^ 42 
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salt ilry ing is not quite sufficient, tlie base of the moulds (readily 
made in the bazaar), which ^ould be perforated and removable, 
should be covered with blotting paper, cut to size, and the sides 
lined with butter paper. The mould is filled and the cheese left in 
the mould under light pressure for 2 to 3 hours and then turned out. 
In both oases the cheese should be left to stand for 12 to 24 hours on 
straw mats before covering for market, any paper utilized in the 
moulding being removed. The cheeses are best sent into the market 
either in cardboard boxes or surrounded by tinfoil. The moulds 
used in these cheeses were about 3 in. in diameter and about If in. 
high, and the cheese prepared weighed, 24 hours after moulding, 
about 6^ to 7 oz. Sixteen to seventeen cheeses were made from the 
milk and creanremployed and sold at 8 annas each (Calcutta price). 
The value of milk and cream was Bs. 5 (milk 12 lb. per rupee and 
oream 12 annas a lb.), as against Ks. 8 to Ks. 8-8-0 cheese value. 

Gervais. 

Quantity. Buffalo milk 10 lb., cream 6 lb. 

Temperature. This cheese requires the milk and cream to be 
mixed as in Single Cream and brought to 60'’-66°P. before the 
addition of rennet, and it should be maintained as near this 
temperature as possible during the process of setting and draining. 
On this account it requires slightly more care and the majority of 
the work at the Dairy was best done in a refrigerator imless nights 
were distinctly cool. 

Rennet. Using the same standard of reimet as in Single Cream 
and with the above quantities of milk and cream, only 1 c.c. to 
1*2 c.c. of solution should be used, being well diluted before mixing. 
The quality of the cheese depends on uniformity of temperature 
throughout, and on the slow rate of setting of the curd due to the 
small amount of reimet used. 

Setting the curd. If the oream is brought to the above tempera- 
ture in the evening in the cold weather and the rennet added, the 
ourdwill usually set by nextmorning. Itrequiresfrom 12to 14hour8 
from the time of setting to ladling. In the early stages the cream 
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should be stiired to prevent separation, and the bowl containiiifi the 
same should stand on wood or non-conductor and not on stone 

Treatment of curd. Hang up the curd in a linen doth after 
decanting off as much whey as jtossible ; but do not break up 
the curd too fine when ladling into the bag. Caro must be taken 
to drain at a uniform temperature and in a place free of tlrauHht. 
Drainage takes about 40 hours, the usual opening and scrayhng 
down being done. 

Moulding and salting. The curd is ready to mould when firm 
throughout. After mixing in salt, about two teaspoonfuls to above 
amount, the curd is pressed into moulds, lined below and r«»und tlie 
aide with blotting paper, and pla<ed on atraw^ mala. Whoji full, 
press down and apply a light weight. The curd, if earlier draining 
was correct, can be removed in one to two h(»urs, but if whey escanKis 
at all freely, leave longer in the mould. The subsequent treatment 
is as in Single Cream. The size of mould used was aljout 2^ in. 
in diameter, and If in. high ; the weight of cheese on completion 
was about 4 oz. 

In one batch in which 42 lb. milk and 21 lb. cream was 
employed, 63 cheeses were made. These were valued at G annas 
each. Bs. 19 of milk and cream yielded Ks. 23-10-0 of cheese. 

Bomdon and Lunch. 

Generally the points referred to under Gervais hold with either 
of the above. The general lines of manufacture are the same, with 
the exception of the proportion of cream and the utilization «»f small 
quantity of butter-milk with the milk and cream employed. The 
quantity for a preparation of Bondonmight be taken as 12^ lb. milk, 
1 J lb. cream, and | lb. fresh butter-milk. About the same quantity 
of rennet would be necessary and the process employed would be 
as described under Gervais. The moulds employed were those used 
for Single Cream. In one batch where 87 lb. of milk and* II lb. of 
cream was employed, 70 cheeses weighmg 7 oz. each were prepared, 
which sold readily at 6 annas each, giving a return of Rs. 29^ against 
a valuation of milk and cream of Rs. 16. This type of cheese was 
found to be the most popular prod uced — 900 to 1,000 being disposed 
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of during tiie last season. !From a dairy point of view it is also 
the most profitable. 

A similar type of cheese to Bondon but with a different 
flavour can be prepared with the same proportion of milk and 
cream and other action by the use of lactic ferment culture 
instead of rennet. 

The Lunch cheese was really similar to that sold as Bondon 
in England ; but being made from buffalo milk, it was, however, 
a better article than that usually sold under this name. In order 
to keep the cheese soft, slightly less rennet must bo used than in 
Bondon. Generally the cheese was slightly more bitter and harder 
than the above. It was however quite a palatable cheese and had 
its own market. The Calcutta valuation was 4 annas per 7 oz. 
cheese, and, as 80 lb. of milk gave 50 cheeses of 6^ to 7 oz. each, 
the money return was satisfactory. 

RIPBNBD HARD OHBBSBS. 

In describing this the general method of manufacture employed 
will bo detailed, as this, with one or two important variations, was 
practically the same in all the batches made. These variations were 
the percentage of fat used in the milk and the length of time allowed 
for curdling. The other varying factors introduced were brought 
into play after manufacture was practically complete or during the 
period of ripening. The introduction of Variations in the standard 
process was directed to overcoming the tendency to hardness and 
excessive dryness, the results of climate and the use of buffalo milk. 

Apparatus employed. One tub fitted with a drainage rack, milk 
filter, knives for vertical and horizontal cutting of the curd, a 
measiure, thermometer, acidometer, straw mats, cheese-cloths, 
calicx), rennet, weights up to 28 lb., cheese moulds and followers. 

Materials. Whole buffalo milk and separated buffalo milk. The 
acidity at the commencement of the cheese-making dionld be O' 16. 
To arrive at this it is usually necessary that one of the above be 
milk from the previous milking , i.e., the evening before. The pro- 
portion of the two used is dependent on the standard of fat adopted. 
In the earlier work we adopted 3*6 per cent, fat, utilizing equal 
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quantities of whole and separated mUk, and in the w.iirse ot oxi»i i- 
ment variations wore made between this and 7 })er cnit. on whole 
milk only. EventuaUy a 5 per «ont. standard was adopted as 
correct as far as the fat present influenced the eventual softness of 
the cheese. 

The following may be taken as sufficient materials for two 
m<mlds, 14 lb. of skim milk (0*18 i)or cent, acidity), 30 lb. wh(»li> 
milk (0*13 per cent, acidity), yielding 44 lb. of mixed milk with 6 
jKir cent, fat and approximately 0*16 per cent, acidity. 

Process preparing for rennet. Both milks wore (iarofully miiad, 
tinted by the addition of three teaspoonfuls of culoiuing matter and 
filtered. The temperatiue of the milk was about 76°F. The tem- 
perature was raised by immersion of the bucket in a Iwiler of hot 
water, stirring the milk during heating. The tomperatiire was thus 
raised to 84 ‘T'. The milk was then transfeiTod to the wooden tub, 
thereby falling in temperature to 83°F. 

Rennet. Beimet was added, 6 c.c. of standard being diluted 
with six times its bulk of water. The romiet was made up by using 
one tablet of Hansen’s rennet in ^ oz. of cold water in which a ton- 
spoonful of fine salt had been dissolved. It coiTesp)nd8 to alxmt 
one dram of standard rennet per three gallons of milk. After 
addition of rennet the milk was gently stirred for 3 to 4 minutes, 
and then covered with a cloth and left to curd. 

GwUing the curd. The curd set and was ready for cutting in 
from 35 to 40 minutes after the addition of romiot, being regarded 
as ready when it broke with a clean fracture when the thermometer 
was inserted. At this stage the curd was cut vertically and horizon- 
tally into cubes of above f in. side. The curd was then stuTcd and 
allowed to settle for 15 minutes, a muslin was pressed down into the 
tub which caused a clear whey above. About six quarts of whey was 
removed and heated to about 90 The wai*med whey was gradually 
added to the curd and whey in the tub, the curd bemg stirred, till 
in about 20 minutes it was raised to 86®F., at which temperature 
it was maintained for 30 minutes. The whey was then poured off and 
the curd transferred to a cheese-cloth and placed on the rack to drain 
for 20 minutes, the acidity of the whey bemg 0*13 per cent. The 
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nurd was out into oubos of three sides and allowed to drain again for 
20 minutes. This was done in all three times, the size of the cube 
being reduced by about 1 in. on each ocoasion. The curd at tiiis 
stage should begin to crumble down into small flaky pieces when 
passed between the finger and thumb. The weight of curd was 8*4 lb. 
The curd was crumbled down partly by hand and partly by the use 
of a mortar and light pestle, salt at the rate of about one oimce per 
3 lb. of nurd being gradually mixed into the curd. The curd was now 
ready for moulding. The moulds used were 6 in. in diameter and 6 in. 
in height, a size which we considered would bo satisfactory for the sale 
of whole cheeses to customers, but which, later observation diowcd, 
would have been better if they had been an extra inch at least in 
diameter, as the small size employed undoubtedly accelerated dry- 
ing. The mould was lined with cheese-cloth and the curd gradually 
added and pressed in. When full the follower was placed on top 
and 14 lb. weight applied. After two hours the cheese was removed 
from the moulds, turned, and replaced, this time with 28 lb. pressure, 
and loft overnight. Early next morning the cheeses were removed, 
the cheese-cloth taken off and a piece of calico sewn round the cheese. 
They were returned to their mould and subjected to 28 lb. pressure 
for two hours and finally removed and placed on straw mats to dry. 
This required about 24 hours. They were then ready for ripening, 
during which they were turned twice daily. The cheese was in good 
condition for use in from six to seven weeks and weighed about 2| lb. 
to 3 lb. 2oz. per cheese. The first batch made had a 3' 5 per cent, fat, 
and the curing was done in an underground cellar during the day and 
night at a temperatme of SOT. The cheese in this case, on comple- 
tion, weighed 2 lb. 12 oz., and, though the flavour was fair, the 
cheese was distinctly hard and did not have the melting effect in 
the mouth associated with a good cheese. On the other hand the 
next experiment which was, carried on it on almost similar lines with 
3J per cent, fat was an exceptionally good cheese, each weighing just 
on 3 lb. ; the only variant in its manufacture was a steadier curing tern - 
perature which remained at 60°F. for the first four weeks. Variations 
WOTe made in the percentage of fat. The whole buffalo milk gives a 
larger weight of cheese for milk xised and also a softer cheese but 
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with loss of the consistency of the Cheddar type. It might 
described as soft to cut but somewhat powdery to oat. High fat 
percentage tended to a distinct melting out of fat during ri]»oning. 
This was noticeable in all cases above 6 per cent, when the woathor ho 
ganrt warmup inFebruary. Experiment wasmado on altoiug tho 
time of setting of the curd from tho standard of 35 minutos first ainn d 
at up to 70 minutes. Lengthenii^ tho time of rennetting tended to 
the production of softer finished cheese, hut did not have as much 
effect in this direction as certain other factors, and almost as .soft 
cutting cheeses with a mellow melting charafiter wore got with 35 to 
40 minutes’ rennettmg when conditions of moisture and tem])eruture 
during ripening were suitable. Altering tho pressure applied m 
tho press by decreasing the first time under 28 lb. weight to 3- Ahours, 
thus avoiding so complete an expression of whey, produced a theesc 
wifh less hard and dry character. Experiments conducted in 
paraffining tho enclosing calico with molted white paraffin about 
8 to 10 days after making had the effect of preventing excess loss 
of moisture during curing and resulted in softer cheese, but our 
observations lead us to look on this rather as a moans to avoid 
unsatisfactory curing conditions than as an essential for a good 
cheese. Strict maintenance of the temperature at 60° to 06° P. by 
doing curing almost entirely in the ice-box— a condition forcc<l on 
us by rising air temperature — together with tho presence of water 
in the cooling chamber, had undoubtedly a very marked effect on 
the quality. All the last three batches of choose, in which this was 
controlled, whether set for 35 minutes or 70, or whether enclosed in 
paraffin or not, were good with a slight bias in favour of those 
paraffined. A very marked improvement took place in tho quality 
of the cheese (6 per cent, fat) prepared in these batches, when after 
short applied heavy pressure and six weeks curing, under condi- 
tions noted, they were transferred to air-tight vessels (in our case 
laboratory drying jars without the drying material), and loft with 
occasional turning for about a week, the temperature being about 
80°P. The cheeses so treated appeared to soften very considorably, 
developing a better texture, quality and flavour without further 
loss of moisture. 
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For this olasB of ripened cheese as described, we are of the 
opinion that the following variations in the standard method des- 
eribed will tend to help towards a really good quality hard cheese : — 
The use of milk containing 5 per cent, fat, an increase in the time 
of setting from 36 minutes to 45 or 60 minutes, strict attention tb cur- 
ing temperature and its steady maintenance at 60° to 66° T. — all 
cheeses in which a higher or irregular curing temperature existed were 
harder and drier— the maintenance of some vessel containing water 
in the curing chamber, the reduction of time under heavy pressiue, 
and, finally, the removal of the cheese after six weeks in the 
above condition to a chamber which 'is sir-t%ht or practically so 
at higher temperature for a week. The application of parafiin 
during curing, so as to check the loss of moisture from the cheese, 
is not essential ; but on the completion of the curing process a heavy 
coating of parafBn is no doubt of value in storing the cheese. 



COMMON CONTAGIOUS CATTLE DISEASES 
AND METHODS OF DEALIN(3 WITH 
THEM. 

BY 

R. BRANFORD. M.R.O.V.S., 

Superintendent, GovernmetU Gatde Farm, Hissar. 

RINDBRPBST. 

Since I have been in charge of (he Hissar Uovcrninonl. C!at(.lo 
Farm, I have had two opportunities of observing outbreaks of 
rinderpest, and the following facts noted in their conucctioji nuiy 
prove of some interest. 

The naap below (p. 640) shows the places where cattle were 
attacked and the approximate distances from Hissar and each other. 

The first outbreak occurred in June 1914 at Sully. At that 
time, at Sully, there were 260 cows, all with big calves at heel, and 
20 herd bulls. 

The cows were in four herds in sejjarate lines ; the bulls were 
in a separate line, but four of them were running with the cows at 
night. 

The previous monsoon rains had failed, and the (jows were all 
in Very poor condition ; the bulls and calves wore fat. The disease 
was definitely diagnosed on June 3rd, after which all the animals 
were kept up and stall-fed, and the affected animals were placed in a 
separate line. All except affected animals had to be taken out to 
water twice daily at a tank about 300 yards from the lines. Serum 
Was at once telegraphed for, but, owing to delay in its arrival, 
inoculation of these cattle did not begin till the 13th. Inoculation of 
cows and bulls finished on the 19th. The disease spread rapidly. 

( 639 ) 
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According to a diary I kept at the time, two oases were noted on 
the 3rd, and 22 by the 9th. Altogether there were about 40 cases, 
of which 14 died. Five of the bulls were affected ; none died. 



No case occiurred among calves imtil the 23rd ; they were 
inoculated on the 25th and 26tk. None of the calves died. 

The serum was used in doses of 30 c.c. for bulls, 20 c.c. for cows, 
and 10 c.c. for calves. 

The average weight of the bulls was about 1,500 lb., and of the 
cows about 900 to 1,000 lb. (cows on this farm average more, but 
these were in poor condition). The calves were of varying ages, 
mostly about 5 to 6 months old. 
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The serum acted well, and no animals unafEcctod at the tinu* 
of inoculation died or showed serious sjrmptoms. 

No drug treatment was tried on any of tho cases, >»ut all 
throi^h the outbreak the cattle were well fed on as much green 
jotpar (A. Sorghum) as they could eat. In my experience plenty ol 
good green fodder is the best treatment for rinderpest. 

The weather throughout June and up till July 5th was hot 
and dry. 

The chief point of interest in connection with this outbreak 
was our success in limiting it to the place where it started. It did 
not even spread to the bullocks of the Sully culthTition. which had 
to work in fields about half a mile distant fron\ the cows' lines, and 
had to be watered at the same tank. These bullocks also had to 
bring the cows’ ration of green jowar u]) to the lines. Tlu‘ delayed 
infection of the calves was curious, considering that some were 
actually being suckled by affected mothers. Probibly the great, 
heat and dryness rapidly sterilized the virus, and had more to do 
with limiting the outbreak than tho very strenuous efforts whmh 
were made by way of isolation and disinfection of attendants, 


utensils, etc. 

Kinderpest did not occur on the farm again tdl May 1917. 
In March 1917 some cases among buffaloes were diagnosini m 

Hissartown.andanumberofdeathsoccurred. As many as possible 

of tho animals in immediate contact with the diagno«Hl cases wore 
inoculated by the Civil Veterinary Department, and so lar as am 
aware this outbreak did not spread much among other cattle in 
the town; but outbreaks in neighbouring villages were reported 


frequently throughout April. 

The farm i»r (grazing land) in trawned by mmieroiw public 
reads, and it was noon obviuun that the dia«i|m munt neon npri^l 
to farm cattle. This did not actually occur tdl May 4th. on which 
date aome of the young male ntock at Chaom were found to 


aSocted. , 

There were 826 animals in contact, aged 1 to J years, t - 
had been obtained, and all preparations for moculation had lieen 
made beforehand, and all were inoculated by t e lOt 
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This may seem a long time for so small a number, but the 
animals were all wild and unhandled, and could only be inoculated 
after lassoing and pulling up to a gate. The older animals are very 
strong, and the men have generally had enough by the time 100 have 
been done. Also, by the serum alone method, which is the only 
method allowed in India, if one goes too fast through a big lot of 
cattle kept in separate herds, as these are, it is difficult to insure 
getting all the inoculated animals into contact with the disease before 
the period of immunity conferred by the serum passes. Unless 
one does, inoculation with serum alone is almost waste of tune. 

Altogether about 50 animals contracted the disease with definite 
symptoms. About half were definitely affected prior to inoculation 
and were not inoculated, and some of the remainder were probably 
in the incubation stage of the disease at the time of inoculation. 
Eleven of the animals died. The disease was in some cases compli- 
cated by foot-and-mouth disease lesions, and in all cases was aggra- 
vated by flies. Flies are usually absent in May, the fierce dry heat 
and hot winds being too much for them; but May 1917, in fact the 
whole of 1917, was abnormally damp. Bain had been heavy in 
April, showers occurred in May, the weather was always close and 
muggy, and flies swarmed. 

Maggots had to be removed from the mouths and parts 
surrounding the anus from all severe oases, and the wounds made 
by them dressed twice daily, involving the lassouig and casting of 
each case for each dressing. Under normal conditions no doubt the 
percentage of deaths would have been less. 

The disease was next discovered on May 18th at Eherwan 
(10 miles from Hissar) among a herd of 612 heifers aged 1 to 3^ 
years. 

The animals were in temporary thorn kraals, and there being 
no facilities for catching up, and inoculating on the spot, they were 
brought in herds day by day to the Stables lines and inoculated there. 
Severely affected cases were kept at Stables for treatment. Some 
mild cases were returned to Eherwan with the others, in order to 
allow of tbe inoculated animals keeping in contact with the disease. 
About 30 working farm bullocks were at Stables in a line adjacent to 
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the one used for the severe cases. These bullocks were also inocula- 
ted. As regards treatment, the same difficulties with maggots were 
experienced as at Chaoni. Deaths occurred in about tlie same 
proportion. 

There were no further cases among {am animals uiiiil Vugust 
7th, but reports of the presence of the disease in neighbouring villages 
continued to be constantly received throughout the hot weather 
and rains. On August 7th the disease was diagnosed at Sully in a 
herd of 206 young stock bullocks, to 4 years old. .S<‘Vtm animals 
were afEected. There were about 1.000 cows in tem]»orary thort) 
kraals on the Sully cultivation, about three-fourths o{ a mile fr«)m 
the lines where the young bullocks were, and about 20 herd bulls 
and 10 yoruig three-year old bulls were in separate ad jacent lines. 
In the hope that the cows, of which 80 jwr (lent. were lieavy in calf, 
might escape infection, the affected herd of bullocks was nio\ed t«t 
Chaoni and inoculated there. Cases of the disease were also moved 
and treated at Chaoni. The bullocks were necessftrily. while grazing 
in the day time, mixed with the yoimg n\iile stock at Chaoni which 
had been inoculated in May. A few days after inoculation, as usual, 
several of the bullocks which were probably in the incubat ion stage 
at the time of inoculation, showed definite symptoms of the diseas«i. 
and a large proportion of the young nrale stock must have again 
come in contact, but none of them ever showed the slightest 
symptom of the disease. The inference is that they had acajuired 
active immunity from inoculation with serum alone films cojitfUit in 
May. On August 22nd rinderpest was diagnosed in one of the 
10 yoimg bulls at Sully. All ten were removed to Chaoni. The nine 
healthy animals were inoculated, and all wore kept in the same line 
with the bullock cases. The affected bull, after liecoining (!on- 
valesoent from rinderpest, contracted pneiuuonia and died. 

On September 11th the disease was discovered at Pobran in a 
herd of 200 cows with calves at heel. There were also at Pobran 
600 cows heavy in calf (these animals had been moved there from 
the Sully cultivation in August), but their kraals were separate from 
the affected cows. Only the cows with calves and the calvos were 

inoculated. 
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On September 30th, cases of the disease were again found at 
Sully among a herd of 200 cows with small calves which had recently 
been transferred there from the home farm where they had been 
for the previous three months. On the same day more cases were 
also diagnosed in a herd of 90 cows, with small calves, at the home 
farm. Both herds and also all contacts at the home farm and the 
calves were rapidly inoculated. 

On October 9th the disease was again found at Pobran ; this 
time in the pregnant cow herd. Most of the very heavily in calf 
animals had duly calved and been inoculated at the home farm in the 
interval between the previous outbreak there and this. The remain- 
der were now inoculated, and although some were heavy in calf, 
and all were wild and had to be lassoed and hauled up to a gate, no 
abortions occurred. There was no further outbreak on the farm 
until November 18th, when three of the bullocks at the Stables 
cultivation were found with severe symptoms of the disease. The 
remaining bullocks there (30 in number) were inoculated on the 
19th and one more case occurred. Two of the three first attacked 
died. As mentioned above, these bullocks had been previously 
inoculated in May. Presumably although standing at night in 
a line adjacent to one containing cases of the disease, and being 
inoculated in a yard in which numerous affected animals had been 
handled the day before, they had not been at that time sufficiently 
in contact to acquire active immunity. 

The heifers, which had also, as described above, been inoculated 
in May at the same time as the bullocks, had been brought to Stables 
from Kherwan at the beginning of November. They were in daily 
contact with the affected bullocks, but none of them contracted the 
disease, and presumably they had acquired active immunity in the 
same way as the male stock at Chaoni did. 

In the above record tl^e following points seem to me to be of 
special interest - 

1. The demonstration that the serum alone method plus 
contact with the disease does juoduce an active immunity. Muktesar 
experiments of course have previously definitely proved this, but 
experiments under laboratory conditions are very difEerent to dealing 
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with large numbers of animals in the field . Actual niixiug of diseased 
and healthy inoculated animals seems necessary tt> produce a(!tiw 
immunity. The Stables farm bullocks, when inoculated in May, 
stood for over a month in a line separated from another ia)ntaining 
severely affected animals, several of which died, by a wall about 
one foot thick perforated with numerous holes 8 or 9 inches in 
diameter. They were caught for inoculation in a small yard in which 
numerous cases of rinderpest had been caught the day Itefore, but 
they did not develop active immunity and were atbtcked by the 
disease in the following November. 

The heifer and male stock herds, which did develop actiw 
immunity, were not ■ inoculated until cases had occurrwl, and were 
mixed at time of, and after, inoculation with mild (vises of the disiaua:. 

2. The slow spread at times of the disease from herd to herd 
even when the herds are in close proximity is interesting ; much 
of this may be due to the degree of immunity possessed by Indian 
plains cattle, but in practice rinderpest does not appear to be su 
highly contagious as most text-books lead one to believe, at any 
rate in India, and suggests that in the absence of serum a good deal 
could often be done to check the spread of the disease by segregation. 
In the outbreak after inoculation of the affected herds on the farm 
in 1914, segregation was completely successful in preventing furtlusr 
spread of the disease. In 1917 probably 1 would have had less 
trouble if I had artificially infected and inoculated the various herd.s 
as rapidly as possible, but 1 do not think any of the numerou.s 
farm outbreaks were due to spread of infection by farm animals or 
attendants. The disease was general throughout the district ; all the 
villages surrounding' the farm at one time or another became 
infected. The farm hir is unfenced, and all the villagers surroptitioiLsly 
graze their cattle in it as often as they can. The bir is also traversed 
by numerous roads on which traffic cannot be prohibited. Probably 
each outbreak was due to fresh infection from outside. (x)nditions 
in India with its tiny Veterinary Department^ and where it is at 
present impossible to enforce restrictions on the movement of 
animals, are of course much against attempts to check the spread 
of disease by segregation. 
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3. A tabic is given below showing the number of animals inocu- 
lated in the various outbreaks and the numbers which died. Most 
of the animals which died or became severely affected were inocu- 
lated or probably affected at the time of inoculation. (Inoculation 
of affected animals with preventive doses is not recommended, 
but during the first few days animals affected with rinderpest show 
no symptoms except a rise of temperature and in dealing with 
unhandled cattle the taking of the temperature is as difficult an 
operation as performing an inoculation. The animals have to be 
rounded up in a small yard, lassoed and hauled up to a gate, after 
which the temperature is not a very reliable guide. The routine 
practice on this farm is to inoculate all animals not showing definite 
symptoms. This necessarily involves inoculating a small propor- 
tion already affected.) In 1917 the virus was probably unusually 
virulent, and a number of animals did contract the disease 10 days 
or so after inoculation, and were undoubtedly healthy at the time 
of inoculation. The serum was used in doses of 10 c.c. for calves 
under 1^-year old, and 16 c.c. to 20 c.c. according to size for other 
animals, excepting herd bulls, some of which received 40 c.c. 
doses. 

In 1917 the percentage of deaths to cases was for plains cattle 
high. It is not possible to give exactly accurate figures, as some 
animals developed the disease in an exceedingly mild form, and 
showed few or no symptoms beyond a temperature reaction, and as 
they were unhandled few temperatures were taken and some cases 
no doubt evaded diagnosis. The mortality was probably about 40 
per cent. Unfavourable weather conditions, maggots, and in some 
cases complication with foot-and-mouth disease rendered treatment 
unusually difficult, and probably raised the mortality percentage. 


Number inoculated 

, Number died 
without inoculation 

Number died 
after inoculation* 

4166 

SO 

37 


* A larg« proportioa of those, as explained abofo, were probably really in the initial stage 
of the disease at the time of inoeulation. 
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HiDMORRHAQIO SDPTICAMIA AND BLACK QUARTBR. 


Both these diseases are 

endemic m Hiss; 

r Distriit liming 

recent years 

deaths from 

them on this f; 

irm Ikm'u a^ 

follows : — 






H s. 

UbU'lv It 1. 1 

1912-1;^ 

Dry year 


I't 

191314 

• • ■ II « 1 

— 


1914-16 

Wet 

r»s 


1915-10 

Famine 

- 


1910-17 

Wet 

IK 


1917-18 

Flood 

tVs 

■-ti 

Both are 

mainly diseases of yomiff stock 

hav(‘ ncv(‘i had a 

case here of 

black quarter 

in a <uuv. hei’d 

or riilf ivat loi! 


bullock. Cows and bulls here are not so described till tlu‘v ure ovei 
3 vears old, and cultivation bullocks not till they ;ire over \ ve;irs. 
Hujmorrhagic septieseiuia does, especially at times of sevfit^ 
epidemics among (jalvcs, occasionally attack mature animals. 
Probably in both diseases the younger the animal the greait*r its 
susceptibility. Black quarter is said to be rare m sucking calves 
and my experience here bears that out . a Ithough a lew cas(\s as a rule 
occur annually, but that is proliably be(fause natural infection is m 
some way connected with gra;5ing. Young calves for tJu* first few 
months do not graze miudi. The most serious epidemics of haauoi 
rhagic septicsemia here have always beeji in calves under then 
mothers, generally aged between toin and eight months. Infect ion 
in their case is almost certainly by way of the mouth : waives here as 
a rule get no opportunity to graze till they are over two umnfhs old, 
and as a rule do not graze much when they liavr the opport uiiitv 
til) they are over four moiithfi. 

Both diseases as regards mCfisures necessary for prevention 
are similar, in that both are usually contracted hy animals being 
grazed over infected areas. The degree oi daiigiir in the areas 
depends, especially as regards Inuiuorrhagic septicaemia, on rain, 
and the disease as a rule here only oc<mrs after good monsoons in 
the autumn. Exceptions to this rule are probably due to flooding 
of low-lying areas by canal water. An outbreak which occuiied 
here in December 1911 (a dry year) was almost certainly due to this 

cause. Colonel Fanner informed me that in connection with this 

13 
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outbreak, he fenced off a low-lying area in proximity to the canal 
and subject at times to floods of canal water. After the fencing 
(made of thorns) was complete the disease stopped. Some months 
later, parts of the thorn fence were blown away in a violent dust- 
storm, and some cattle got into the place and cases of the disease 
again occurred. 

Both diseases can usually be checked if on an outbreak a com- 
plete change of grazing to high, well drained ground can be effected. 
As regards this farm, at times of heavy general rainfall this is very 
difficult, as low-lying areas are scattered all over the hir. It is 
especially difficult in outbreaks occurring at Chaoni among the male 
stock, as their grazing area is comparatively small, and with the 
small number of both cattle herds and supervising staff avail- 
able, it is practically impossible to prevent the cattle grazing 
where they like. Specially known dangerous areas are sometimes 
fenced off. 

In the case of outbreaks among heifers or calves with cows which 
are grazed to the north of the B. B. & C. I. Railway line (which 
runs through the 6fr roughly east to west), complete change of graz- 
ing can be effected as the area is very large, but in no case can one 
ever be certain that the cattle have absolutely no access to low-lying 
dangerous ground. 

In cases when moving to fresh ground is ineffective, and serum 
for inoculation is not available, both diseases can sometimes be 
stopped by keeping the animals up and stall-feeding them. In my 
experience here, this always stops black quarter, but cases of 
hsemorrhagic septicsemia sometimes continue to occur several days 
after animals have been kept up. Lack of precise knowledge as to 
the natural method of infection and period of inoculation prevents 
any conclusions being come to from such incidents, and in my cases 
the experiment has never been continued very long. It has only 
been done here on occasions when, for some reasons, serum was not 
immediately available. Animals here are always inoculated as soon 
as possible if change of grazing is not effective. 

If inhalation, as text-books say, is ever a natural method of 
infeotion, such cases are easily explained. 1 have frequently seen 



CONTAGIOUS CATTLE DISEASES AND METHODS OK CONTROL 649 

animals in the last stages of the disease lick health v standing 
near, and shake saliva over them, but have never l>e,*n able t(» trace 
any case of the disease to this cause. 

In September 1914, a particularly severe outbreak of Inemur- 
rhagic septicsemia occurred here among calves at heel. Tlic out break 
Itegan at Pobran. The affected herds were first moved to Mai ties 
and grazed from there, but as deaths contimM*il, att(‘r two <iav.s 
they were kept up and stall-fed. Deaths still contimied Ibr three 
days, when serum which had been telegraphed tor arriwd, and the 
animals were inoculated. 

Serum immediately stopped the outbreak, and no r-alf di<-d 
more than 36 hours after inoculation. Altogether about ;t6u 
calves were concerned, of which 60 died, all but three Udore 
inoculation. 

In September 1916 the disease started .among the heifer luTd 
at Kherwan. The affected herd was inoculated, and who'e of the 
nnimal» — 10 herds of about 70 each — were moved to Sully, and no 
more cases occurred. 

In the autumn of 1917 htemorrhagic septicaeinia oc-cun-ed on 
the farm to an altogether unprecedented extent. The first <mt- 
break at Pobran was among calves about 7 to 8 months old. Tlie 
first case was diagnosed on Novemlier 1st. Pour died on the ‘2 m(I. 
two on the 3rd, and three on the 4th, all unincKnilafed. 'I'he herd 
was inoculated on the 3rd. (AiTangements had been nuule to 
inoculate them on the 2nd, but they stampeded on tlw^ road to the 
inoculation yard.) After inoculation the ciilves were kejH u|> and 
stall-fed, but four inoculated animals died on the 5th, two on 
the 7th, and one on the 16th. 

Serum was not so effective as usual, but prolwbJy the animals 
which died on the 5th were “already infected at the time of inocula- 
tion. The animal which died on the 15th sluwed jffonounced 
symptoms on the 13th, and after 24 hours apijeared to \» 
recovering. 

The disease next started at Sully on the I3th November among 
a herd of 126 calves at heel (about 4 months old). They were inocu- 
lated on thejldth.'^Cases also occurred at^SuUy on the 16th and 
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16th in two herds of older calves of about 70 each, also under their 
mothers. They were inoculated on the 16th and 17th. 

Altogether at this time there were 850 calves at Sully, with 
their mothers, from three to seven months old, divided into twelve 
herds. Cases occurred in all but two of these herds before December 
17, and they were inoculated. On the whole the results of inocu- 
latio}i were satisfactory, and some of the deaths which occurred 
were in calves not fully recovered from rinderpest, and some cases 
were complicated with piroplasmosis. 

On the 18th November a case of haemorrhagic septicaemia was 
diagnosed in a herd of 100 heifers at Stables and grazing was changed. 
On the 23rd November another case occurred in another herd of 
90. These were also sent to a fresh grazing ground. No more cases 
occurred in either of these herds. On 26th another case in a herd 
of 100 occurred and grazing was changed, but another animal died 
on 27th ; both animals were probably infected on the same ground, 
but the anintals were the youngest heifers there, and probably the 
most susceptible, and were inoculated on the 27th. No more (lases 
occurred at Stables ; there were altogether 6 herds of heifers there. 

On December 2nd the disease started at Chaoni among the male 
stock. Two cases were diagnosed in a herd of two-year-olds. There 
were about 650 animals there under three years old, all were inocu- 
lated as quickly as possible, but the disease spread rapidly and 
several deaths occurred before inoculation was completed . Foui' 
deaths occurred in inoculated animals several days after inocula- 
tion, and the dose of serum in last herds inoculated was increased 
to 20 c.c. (The dose, usually used on this farm, of haemorrhagic 
septicaemia serum is 15 c.c.) 

The disease did not spread to a herd of 200 young stock bullocks 
which were being grazed over the same ground as the male stock. 
Very few of the bullocks were under three years old and about half 
were four and over. 

Cold did not seem to have any effect in sterilizing the ground ; 
sharp frosts occurred in December and Jantiary, but one or two 
sporadic cases occurred in January among young cows. Black 
quarter, as the above statistics show, occurs here practically every 
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year. Moisture does not appear to ha vc much oftc( i on t he incidence 
of the disease. As a routine practice, all cattle on tlii^ tarm are 
vaccinated against the disease at the time of woanin-i (C. t<» 0 months 
old). This as a rule keeps the disease in ohe<;k, hut east's art' always 
liable to occur sporadically, generally in animals ahoni, is montii. 
old which have lost the immunity conferred hy va.ei nation at. 
weaning. Usually also there are one or two cases annually in ea I \v ^ 
before weaning. 

In the two years 1913 and 1917, in which deaths were most, 
numerous, regular outbreaks of the disease occurred at (‘haoni 
among the male stock. On both (Uica.sions re-vac(tinalion ol all 
susceptible animals there was carried out. I was a wav on K'ave 
at the time of the 1913 outbreak, hut. the result, of vaccination was 
.satisfactory. 

The 1917 outbreak ocemred in June and immediately assumed 
serious proportions. Pending arrival ol vaccine, the grazing grounds 
of the cattle were changed as far as is ijossihle at. Chaoni, hut, deaths 
continued, and after a day or so the cattle were all kept up and .stall- 
fed. After vaccination each herd was kept up a further period ol 
ten days, and then sent out to giazc anywhere thev liked. No 
deaths occurred after the animals were kejit up, and no deaths from 
black quarter have occurred since up to date (Kehruarv I 9 IS) 
in these animals. 

A case of black quarter occurred in a 2|-year old hulloek 
grazing with these animals in Augu.st. The bullock had leen sent 
to Chaoni from Sully owing to rinderpest . 

The effect of vaccination is not alway's so .satisfactory as in the 
above instances ; recently (February 1918 ) four calves agerl about Id 
months have died, which were only vaciunated in Ja nuary. Probi bly 
the immunity conferred by the vaccine varies w’ith each brew. 
These animals were also at Chaoni. showing that black quarter 


infection is still alive there. Mo.st of the animals inoculated in the 
June 1917 outbreak were still there, presumably' they' .still retained 
some of the immunity acquired by' vaccination in June. 

Several cases of black quarter also occurred in 1917 among 
the heifers at Kherwan late in October. The animals were moved 
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to Stables, which necessarily involved complete chaise of grazing. 
This effectively stopped the outbreak; two heifers died of the 
disease within 48 hours after arrival at Stables but no doubt were 
infected before leaving Kherwan. 



IRRIGATION IN SIND. 


BY 

T. F. MAIN, B.Sc., 

Deputy Director of Ayriciillure, Siiiil. 


The province of Sind consists of some SO million ticres of liind of 
which some 15 million acres arc culturable, hut the atmual cult i\ at ion 
amounts to only 3| million acres in a good year. For i)rac.ti<;,il 
purposes the agriculture of the (iouutry depends upon irrigation as 
the rainfall is almost negligible. It is only in t wo traaits. ()>;.. the 
Desert and Kohistan, that a precarious system of agricailtun^ 
dependent on rainfall exists. Through the miridle of Sind Irom 
north to south flows the Indus river which drains the I’unjab in 
addition to carrying the vast volume of melted snow watx^r wliic.h 
issues from the North-West Himalayas, ft is largely this snow 
water which brings about the annual inundation of tin ii\u t ii 
extends from May to September. Soon after entering Siml the river 
passes through the Sukkur gorge, anil it is at t h is point wln.i i- 1 n i 
favourable conditions arc found for withdrawing water to irrigate 
the province. The great scheme known as the Sukkur 1 mage 
and Triple Canal Project is now receiving the earnest atten urn o 
Gcvornlnt but hu» not yet b«n »»nc(iouo,l ; .fll 
to predict thnt anothot decade «iU »eo the work “M"'"' ' . 

tiou. Sind in a sreat alluvial plain in«»clcd by the rna. wl 
formed it. The land ia fertile aave for certam sail a ni auu > a ^ 

«.d ha. great potential qualitie.. High cl.» ».mplc. ot «luat .urf 
long..t.pled cotton, have been produced experuuontaUy ^hc rua h» 
amputation extending far beyond the boundary. 
yotear {A. Sorghum) cropsare perhap. the ,,,,(1 

great possibilities of the province are on ) - > 1 

( 658 ) 
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the cauBC is primarily the lack of irrigation. The water is there in the 
river, but it is allowed to pass on to the sea. At the height of the 
inundation season some 500,000 cusecs poui’ through the Sukkut 
gorge of which some 45,000 cusecs are withdrawn from the river 
below this point. The river is at its lowest from December to 
March. Even then 20,000 cusecs pass the Sukkur gorge, and practi- 
cally none of this is brougb t on to the land . The great project referred 
to above is intended to rectify this unsatisfactory state of affairs 
by withdrawing 17,000* cusecs of water in the rahi (winter sowing) 
season, and it will also provide tor the regular and steady supply 
of water to the great canals through out the year. At the present 
time there is only one perennial high level canal in Sind - the Jamrao. 
The inundation («inal system supplies water mostly below the 
level of the land (except in rice tracts). All this will be 
transformed when the new high level canals of the schen)e referred 
to above come into use. . — 

From these remarks it will be. evident that the Irrigation 
De|)artment is going to I'nlfil its rAle of making the water of the 
Indus available for cultivation in the best possible manner. Three- 
fourths of the minimum cold weather discharge will be diverted into 
canals, with alignments coinciding with the crests of the slightly 
undulating plains so that the water wdll flow on to the land under 
the force of gravity and require no lifting, while a constant supply 
will be ensured both a.s regards time and quantity. When these 
conditions prevail cultivators will be in a very enviable position, 
but the greatest care will have to be taken to .see that the water 
is well used and not abused, ft must be fully recognized that 
this scheme has dangerous possibilities. The water table is bound 
to rise, and it. is essential that this rise should be kept within limits 
and not unduly accelerated by the lavish use of water where, it is not 
required. Such a practice would undoubted^ lead to large tracts 
of country becoming water-logged or kalar (alkali) infected or both. 
It is in this connection that, the Agricultural Department has an 
important function to perform. It must convince the cultivator 


* This includes 2,000 cuscoe at present withdrawn above the goige for ra6i cultivation. 
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that working with a minimum application of wato. isto liw i.uorosfs 
both directly as affecting yield and (puility of pi odn. .. .,.,.1 in,lin>n(.. 
ly in preserving his lands from ruin. ft is a ...nimonplace 
that where there is an abundant supply of cheap vanal 
cultivators flood their fields moie liocausc the walci ai hand 
than because their crops denuand if. This practier is Maninon 
in Sind where the conditions permit and tin .a.nsetpieniHs an- 
obvious. 

On the area commanded l)y the .laimao the lexiiure of the .soil 
is fine, and there appears to be a great amount oi m visible salt 
impregnation quite apart from the ^-alar })atch(\s whieh .so foreilily 
strike the eye. A great deal of the land lia.s in eonseipienee the 
properties of a very stiff working soil, llnaigh not a tday liy consti- 
tution. Such soils are difficult to (arm; irrigation water staial.s 
for many hours or even days Ixd'ore it lieeomes al),sorlM(l ; then the 
.surface dries rapidly and hake.s inloa hard crust imjHuu'ira l»le loair ; 
cracking follows and in the worst ca.s<>s the ground ha.s the a pix'ara nee 
of a cobbled pavement with intervals of half an inch Ud ween the ad 
jacent stones, themselves per h.ips eight inches or a foot in diameter. 
As there is no practice of intercult ivating or harrowing standing 
crops, the condition described abovi*, develojs-d to a greater or le.ss 
degree, is a common sight a few days after a crop ha.s Imsmi waliued. 
It Is unnecess.s.ry to enlarge upon the adver.se londilions tin rocl 
development and erop growth which ai(‘ brought about m tlii.s 
way, but it may be observed that the\ could lianlly bi* wor.se. More- 
over, in such soils subsoil capillarity is very weak, and in iJm ciiciim- 
stanccs crops can only survive liy frequent irrigations which soften 
the surface and nourish the .surface roofs which .ire all tliat. remain 
of the root system. Fortunately this is not a universal slate on the 
•Tamrao area, but it is commen and widely ilistribnfed and inler- 
laoed with free working soils. Th.’ latte.r are very irndik' and easy 
to work, they are retentive of moisture, and capillary a-ition in the 
subsoil is very active, but they also cake on the surface with irri- 
gation ; on such soils it is possible to raise excellent crops on ti. very 
.small amount of water most of w'hich can with careful management 
b© applied before the seed is sown. 
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The work for the Agricultural Department, which this diagnosis 
of the position suggests, falls into two classes : — 

(1) The demonstration, with the aid of suitable implements, of 
improved methods of grading and levelling the land and of tillage, 
designed with the object of raising full crops with the minimum 
amount of water applied to the land as largely as possible before 
sowing the seed. 

(2) The demonstration of methods calculated to improve the 
texture of the soil where it has been injured by the impregnation 
of hjHar salts. 

In this paper it is only proposed to deal with the first of these 
operations and to report some results which have been obtained at 
Mirpurldias in the saving of irrigation water. The work was con- 
ducted on broad lines and not as a watertight experiment. The area 
devoted to this investigation was about 50 acres of land all of which 
was cropped with wheat. The land in question produced a 7 to 8 
maund crop of American cotton in 1915-16, followed by berseem in 
the same season which did well. The berseem was over by April- 
May, and the wheat, the subject of the investigation, was sown in the 
following Octoljer -November. The essence of the treatment * was 
the tillage operations during the intervening period. This was 
a consequence of the experience the writer gained in the wheat 
tracts of the Bombay Presidency, where the crop is solely dependent 
upon the rainfall which falls in the preceding monsoon and where 
good crops of wheat can only be obtained by the moat careful 
conservation of this rain water by suitable tillage work given at 
intervals during the monsoon period. Thus in the Broach District, 
where the blade-harrow is a very suitable implement for the class 
of soil to be dealt with, the land may be harrowed as often as 15 times 
from Jiily to October. At Mirpurkhas the tillage operations were 
spread over the period from the end of July to the beginning of 
November, and as the monsoon rainfall is very limited one irrigation 
was given in the mouth of July to facilitate ploughing. In August- 
September there were 4 or 5 inches of rain, and the land received 

* The Uacl hod been carefully levelled and canalized in a pre\iou8 year. 
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a double irrigation in the latter half of October prep., , , „• v t o sow i,,.. 
the seed in early November. The tillage treat.ne„i ui ,u, wh<»le 
area was smwlar to that given to plot IX-3 whi. l ,umnu,riml 
below : — 


Ploughed with Egyptian plough 30th July 

.. .. Monsoon 11th August 

•• 4th October 

.. Rajah .. 22n(i October 

After each ploughing the land wa.s fft/ttw/rt’dwitli the “ plank ’’ 
or rolled with the clod-crusher, whilst the blade-harrow was also 
used as found necessary. Pissi wheat was drilled on the 4lh Novem 
ber with the Jalgaon three-coultered drill. Hubsetpient Iv the crop 
received one irrigation in the month of January. The yieltl was 'iHS 
maunds (1,894 lb.) of grain ^ler acre - the. plot In'ing l.J aeres in area. 
An adjoining plot treated similarly, save, in one important, respect 
{viz., no irrigation was applied during the growing periotl), yieJdiMl an 
outturn of over 19 maunds (1,533 lb.) per acre. Those two plots 
occupied a. site where the soil is of a stiff-working eharaeter ami 
where under local Sindhi methods four or more waterings woulil 
have been applied to the standing crop. Other com|)iirative 
results are summarized in the following .statement, the treatment, 
lieing as described above. 


Name of 
wheat 


Area in acres 


Yield OF GRAIN in lr. ter a(;kr| 


One watering 


No water in/; 


Series jplot 


Kkmakk.h 


Pusa 12 I The comparisons 
Pissi I were made on 
Pusa 12 t half plots 
Pusa 12 I meaaiirinR from 
Pusa 12 I 1 to H acres 
Pusa 12 , per plot. 

Pusa 12 I 


1,333 

2.048 

1,116 

1,600 

1.418 

1,718 

1,067 


1,172 

l.d33 

070 

1,680 

2,062 

1,633 

l.OT 


vni 

IX 

Xlll 

Xlll 

XIll 

XIII 

XIII 


3 h ^ o i 1 s 0 ni 0 
2 ! j what stiff. 


Lij'ht free 
working soil. 


Growing wheat without irrigation to the standing crop is 
a well-known practice in many parts o£ Sind where it is known 
as bosi cultivation, but there is no such practice on the .lanu^ao area 
which in the opinion of th%^ zemindars is not a fjosi tract. Ijndei 
the circumstances the results noted above arc of much inteicst 
and importance. The conclusion, however, should not be drawn that 
the bosi system should be introduced on the Jamrao. This system 
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demands a soil possessing good texture and strong capillary powers, 
although good tillage does neutralize to a great extent the unsuit- 
ability of stiff-working soils for this system of cultivation. The 
object of this paper is to indicate the extent to which the irrigation 
applied to standing crops can be reduced without detriment to 
yields, which on the contrary are benefited by the restriction, owing 
to the lessened damage to soil texture and consequent reduced 
interference with proper soil-aeration arid ventilation. On the 
Jamrao area, where the soils are to a large extent stiff-working, 
probably two irrigations judiciously given to the standing crop 
would secure maximum outturns, provided due attention be paid to 
preliminary tillage. These figures bring out the differing demands 
for water made by soil types. In the case of Scries XIII the land 
consists of a free-working soil, and the outturns indicate that 
such a soil is almost independent of irrigation to the standing crop. 
Scries VTIl and IX on the other hand have a somewhat stiff soil, which 
soon dries out after irrigation and has little power of replenishment 
from below owing apparently to weak capillary action. Such a 
soil responds to a single irrigation by an increase of yield amounting 
to 30 per cent, in the case of plot lX-2. 

One additional factor influencing the results obtained in this 
investigation remains to he mentioned, and that is the breaking up 
of the (Tust which forms on the surface after each irrigation by means 
of a suitable implement such as the Canadian .spiked harrow. This 
harrow was used in the case under consideration and was found 
most useful in producing a soil mulch on these plots where the 
soil was free-working and free from kalar. Where, however, 
the soil was stiff and more or less impregnated with k<dar salts, 
this implement could be used with only a limited amount of success 
because such soils possess the characteristic of drying on the surface 
very rapidly as soon as .the irrigation water has disappeared 
and then the surface of the land Iwikes very hard. In short 
the interval between being too wet and too dry for harrowing 
is so brief that in practice it is difficult to make use of such 
harrows which tend merely to scarify the surface and not to stir 
the soil. 
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In conclusion, the results secured, with one imoatu.i! to the 
standing crop, with the principal wheats sown in tins „.M*stiu.,i ion 
will be found in the following statement, where it will li, loim,! 
good outturns have been obtained with each varictv jrown on a 
scale of several acres. In considering these yields it sli<ai!<t !„• 
borne in mind that the average yield of wheat on the .lamnio eanal 
is about 8 mauuds (640 lb.) ot gram |Hir aiac aiul that too altei the 
land has rested for one or two seasons. 



Area sown 
in acres 

yi£LJ> P£K 

AURK IN LR. 1 

! Scries 



Name of variety 

Grain 

Straw and { 
ehatf 1 

i 

Plot 

VKKs 

Piiaa \i 







(home seed) 

4 

1/230 

1,713 

VIII 

1. 2 

Soil rather ''till. 

Pissi 





, and 3 

(home seed) 

5 

1,73:1 

l.Hoy 

I.V 

1. *2 


Punjab 1 1 




ami 3 

do. 

(Lyallpur seed) 

3 

1,24U 

i.oyo 

X 

3 and 4 

tlo. 

Pissi 







(8 acres home seed 
and 4 acres 






j 

Ho8haiigaba<1 seed) 

7 

1.117 

1.6bi 

' XU 

1, *2, 3, 

j Some kiihti iii 

* Pusa 12 





4 and 5 

> plot**. 

(mostly home seed) 

61 1 

, 1.460 

1.611 

Xlll 

1. *2. 3, 

1 Soil light and 

Pusa 12 

1 



4 and 5 1 lieu workiim. 

(home seed) 

2 

1,311 

2.245 

xrv 

1.2 

1 




ami 3 

! do. 


* Plot XIII-5 way sown with stied rco.dvod fioiii Imi! 

and the uiitturu fell yhert uf 14 iiiauiid-s |J<.‘r aeiv or i (I'O th. 




MANURING OF HEVEA BRASILIENSIS. 


BY 

RUDOLPH D. ANSTEAD, M.A., 

DepxUy Director of Agricxdture, Plniiting Districts, Bangalore. 

Hevea rubber is unique among crops. The crops which have 
been most studied as regards manures are grown for food, and for 
the plant reserve materials stored up in the fruit, grain, or root. 
Tn the case of rubber it is plant reserve of food which is wanted, it 
is true, but in the form of latex obtained by excising the bark. The 
peld of this latex even from the same tree is influenced by a number 
of different factors : the humidity of the air and the soil saturation, 
i.e., the rainfall, have a marked effect, as also do the time of day at 
which tapping is done, the depth to which the bark is tapped, the 
area of bark removed and its position on the tree, the tapping 
system adopted, and even the tapper ; all the.se have an effect upon 
the yield. In addition to this the trees have a distinct individuality ^ 
so that it is not perhaps surprising to find that it is a difficult crop 
with which to conduct any kind of accurate manurial experiments. 

The result of practically all such experiments so far conducted 
has been that the unmanured blocks give quite as good yields, if not 
better than the manured ones. Thus in Ceylon the manurial experi- 
ments, which have been carried out since 1913 , gave results at the 
end of 1917 , which showed that the yield from the unmanured 
control plots was still equal to the highest of the manured 
plots. 

The same experience has been met with in South India. A 
series of manurial experiments were laid down on Kerala Estate in 
Malabar, in 1914 , and have been most carefully conducted with 
a niunber of different manures. At the end of three years, in 

( 660 ) 
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June 1917, the plots which gave the highest viel.l. w<Me the 
unmanured plots, and moreover these iiniuamire,! j,i„ts steadily 
improved their position in order of merit as theexpei inieni proceede, !. 

In Ceylon phosphoric acid gave the best results among the 
manured plots, and potash the worst, whilst nitr..gei. piodiuTd a 
large increase after the first application bul. fell olT heaxilv aft. i 
the second, and the general advice given in Ceylon as to niamiiing 
rubber is to bury the leaves, which fall from the trees which are 
deciduous, in shallow pits, eight feet long by six feet wide and nine 
inches deep, between the rows with Imsic slag and other phosphatic 
manures. 

At Kerala the best results antong the manured plots wi-re 
obtained by the use of kainit and a mixture of basic slag and sulphate 
of potash. The fact remains, however, that in all these eases the 
unmanured plots are the best, and it may be consideied whether th<‘ 
actual yield of latex is the best way to judge of the effects of mannr<!s. 
One would not perhaps expect manures to increase the actual latex 
flow or the rubber content of the latex, but rather to increase the 
girth of the tree which would ultimately mean incnuise of yield 
because there would be more bark to tap. 

Some experiments conducted at the Kuala Lumpur (lardens 
in the Federated Malay States with young rubber, in which manures 
were applied every other year, showed that there was a stimulating 
effect on the grow’th of the trees which lasted for a year only. At 
the end of four years the total girth increases oi the manured jdots 
in every case were considerably moi'c than those of the contrids. 
At the end of the fourth year tapping was begun, and it was found 
that the unmanured plots gave the poorest yields of rubber, while, 
the highest yields were obtained from those manured plots which 
gave the biggest girth increases, but this is only bt be expected since 
increase of girth means a corresponding increa.se (»f length ol tapping 
cut. To judge of the effects of the manure on the yield, apart from 
that shown by increase of girth, a comparison womd have to be 
made of the yields per area of bark excised. 

Increase of girth means ultimately increased yield of rubbei, 
and to test the full value of this it would be necessary to comjiare 



662 AORICULTURAL JOURNAL OF INDIA [XIII, IV. 

two blocks of rubber, the one manured and the other unmanured, 
and neither of them tapped before the experiment began but both 
tapped on the same system throughout a whole cycle of virgin bark 
excision and a first renewal excision. This would occupy a period 
of about 18 years, and it is quite possible that it is as yet too soon 
to try and deduce results from any manurial experiments with 
Hevea at present in existence. 

Hevea is not alone in respect to giving negative results from 
manuring, fn the 1 6th Report of the Woburn Experimental Fruit 
Farm it is pointed out that while on one of the farms excellent 
results have been obtained with manures, yet at Ridgemount farm 
continuous manurii\g of apple trees over a period of twenty years 
has produced a negative result, and a somewhat similar result was 
obtained in America, ft may be that in the case of Hevea the soils 
on which the manurial experiments have been conducted are rich 
enough without the addition of fertilizers, but there are so many 
factors which influence the yield that it is a most difficult crop to 
experiment with. The individuality -of the trees alone is a most 
important and disturbing factor, for it has been found in Ceylon that 
one tree in every ten gives outstanding results. The experimental 
error must therefore be very large, and very few experiments have 
been laid down in such a way as to enable the determination of this 
figure to be made. Attention may be drawn in this connection to a 
paper dealing with this subject by Bishop, Urantham, and Knapp 
in Sumatra published in the India Rubber Journal, dated 5th April, 

1 916, in which the authors point out that in dealing with rubber 
a probable error over a period of one year takes into account the 
effect of site upon the crop at a certain age and under conditions 
existing at that age only. Local site conditions may cause similar 
areas to alter their relative yields with increasing age in such a 
manner as to cause a variation in probable error among the same 
plots at different ages. Further, if the probable error is known for a 
series of ages for one set of conditions of planting, such as 
spacing, in a given site, this may be incorrect for other planting 
conditions in a similar site, and for the same planting conditions 
in a different site. 
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Wood and Stratton showed that the probable eiroi for annual 
crops may be taken as five per cent. ; and the authors of this i)ai)er 
show by discussing certain exporimcnl.s in Stmiatra that i l,e probable 
error for rubber will not be greater than seven aiul a hall i)et , ent. 
in carefully selected plots, each containing at least lOU lii'cs. but the 
minimum size of plot necessary for accurate experiments may pio\-.> 
to be several acres. Very few exi>eriments devised t<» te.s«^ the value 
of different manures for Hcmt have been laiil down in .such a wav 
that the probable error can be calculated. 

Yet another factor must be taken into ('on.sidcration in all 
manurial experiments with Hava, and that is tlni distance apart at 
which the trees are planted, and it may well be that this is the 
determining factor and of such imjiortance that it .swamps all others 
and renders results meaningless. Thus in the expcvimcnls carried 
out at Kerala, already mentioned, the manured plots showed very 
little increase in girth of the trees over the iininanured plots, which 
looks as if the manures only forced the trees upwards and that the 
spacing factor overruled all others. 

In South India at any rate the majority of the rubber is plant ed 
far too closely, and a process of thinning out i.s being carried out on 
most estates. This thinning out is, however, as a rule left until too 
late, and the trees are allowed to remain crowded until the damage 
is done — the crowns are interlocked, and the .stems have becui lorccd 
ujiwards instead of girthing out. Thinning out should undoubtedly 
be commenced as soon as the branches of the trees begin 1o fouch. 
that is in many cases by the time they arc four years old, and should 
be carefully and thoughtfully continued every year after this age 
till they reach their final .spacing which appears as if it wouhl be 
80 trees to the acre or even few^er. 

The influence that spacing has upon the yield is showm by tin* 
results obtained where thinning out has been done. Thus in some 
experiments in Java, three fields, planted 12 feet by 24 feet, were 
thinned out to 24 feet by 24 feet by removing alternate rows of 
trees. Though by this treatment half the trees had been removed, 
the yield showed no decrease. The average production per field 
and per tapping day during the three months preceding thinning 
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out had been 4*28 lb., and that during the three months following 
the operation was 4*12 lb., whilsj^ the figures for the three control 
fields which were unthinned for the same periods were 3*33 lb. and 
3*17 lb. The decrease in yield was the same in both cases and cannot 
be attributed to the thinning out. 

Such a result as this would mask any effects of manures, and 
for this reason a spacing experiment has been laid down in Malabar 
this year to determine the optimum distance at which this crop 
should be planted. Rows, have been planted from the beginning at 
distances of 40 feet, 36 feet, 30 feet, 25 feet, and 20 feet, and it is 
hoped, when the optimum spacing has been determined, to convert 
the experiment ultimately into a manurial one. The advantages of 
original close planting with subsequent thinning out, the import- 
ance and value of individual trees when they are widely spaced, and 
the loss caused by diseases have not here boon considered, but only 
the effect of the Spacing. 

Despite the difficulty of proving the benefit of manures to 
rubber it is generally agreed that there is a benefit. Any manure 
which increases the foliage of the tree, its rate of growth, or its bark 
renewal, must have a beneficial influence on the health of the tree 
and favourably affect its yield. Some of the, most successful results 
in South India in manuring rubber have been obtained from the 
use of lime. In some recent experiments lime gave 2*15 lb. of made 
rubber per tree, and lime followed by manure 2*44 lb., as compared 
with the . unmanured and unlimed yield of 2*34 lb. per tree. In 
another esq>eriinent lime gave 2*37 lb. per tree as compared with 
2*06 lb. per tree obtained by an application of nitrate of soda. 

On one estate situated on a laterite soil a definite system of 
manuring has been adopted since the trees were a year old, con- 
sisting of applying annually a dressing of ten cwt. of slaked liine 
per acre, broadcasted and forked in, while at the same time a heavy 
crop of Grctdlana striata has been maintained as a green dresnng, 
and regularly cut and buried. This has at the same time stopped 
wash as well as supplied organic material so much needed by. this 
dlass of soil. This has been done for four years, and, though there 
a^e DO control plots with which to ooinpare it, the sysfom having 
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been adopted as a regular estate practice over (lio wlioln area, the 
growth of the rubber is exceedingly good, the colour of tlie foliup- 
is very dark green, and the trees when bnrught into tapping ga\'e a 
yield which compares very favourably with trees of a similar agt> on a 
richer class of soil, and exceeded expectations. 

It will generally be found that if two csbitos arc comji.irci!. 
the one manured and the other uninanuiiid, the latter will, over .i 
period of years, give a smaller yield per acre than flic fonncr. The 
unmanured trees also very often have a yellow look about the foliage, 
while the manured ones have very dark green leaves, a dilTerenci* 
which is very marked when the fields are viewed from a distaiuic. 
and a good healthy tree as a rule yields more rubber than a sickly 
one, though this may be difficult to prove. 

In conclusion, it would appear that what is reqnin'd is for 
agricultural stations interested in this subject to lay down an 
entirely fresh set of experiments with Ilet’ea, designed from tlie first 
to test the influence of manures on trees widely spaced from tlu> 
start, and on trees thinned out early. Such exjicriments should be 
so designed that the experimental error can be ealeulated, and a 
working plan drawn up to eiisuro that one system of tapping is 
adopted throughout the whole coiinse of the e.vperiment. \\ hen 
tliis is done more light will be thrown on a sulqect which at present 
is somewhat obscure and puzzling. 



FUNGI AND DISEASE IN PLANTS: 
A REVIEW.* 


BY 

G. A. GAMMIE, P.L.S., 

Imperial Cation Specialist. 

The author and publishers deserve commendation for the care 
they have taken in the production of this book. It is of handy 
size and weight, it opens easily and remains flat when wanted, the 
paper is good and flexible, and the print and illustrations are very 
clear. For the future it will serve as a model of what scientific 
publications should be in this country. 

In his preface. Dr. Butler tells us of the inception of this book 
and its purpose. Its publication has been delayed in the first 
instance, because India being a large country with a diversity of 
climatic conditions, soils and crops, much preliminary labour had 
to be expended before the 200 diseases of crops, which am treated 
herein, could be practically studied in the field and laboratory. 
The damage caused to crops by fungi is so great that one of the 
chief desiderata of Indian agricultural activity is to develop means 
of reducing it, and the author has succeeded in his endeavour to 
make us realize how much knowledge has to be acquired before 
even a simple disease can be dealt with confidently. Such diseases 
as smutin^’otmr {A. Sorghum) and rust in wheat, taking two instances 
only, cost the country millions of rupees annually, and this book 
has succeeded in making us realize how much knowledge has to be 
laboriously acquired before even the simplest disease can be treated 


* fungi and Diseaae in Plants, by £!• J. Butler, M.B*, F.L.S., Imperial Myoolo* 
gist, Agricnltuml Research Institute, Pusa, ^Calonttai Thacker, Spink & Co., 1918.) 
Price Ks. 18. 
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with (jonfidemse in the result, and the preventive iiKithods evolved 
in ie<5ent years must have already saved the co.m(,v eiio,'mo,iH 
sums of money. The comparatively small outlay iiKu'iied in tl,,. 
study of plant diseases, Avith a view to their mitigation or . nre, has 
already been returned to the country with manifold iuterosi. 

Fart I of the book is devoted to the explanation of the Natniii! 
History of Fungi genemlly. The hrst chapter dciils with (heir 
nature, structure, growth, reproduction, dissemination and (lie 
most recent system of their classification. We, are taught that 
fungi are quite as much plants as our trees, shrubs and lierbs, and 
that their importanc^e is unfortunately quite out of jjrojMirtion t-o 
their size, which is measured by the micron (,t), tiiis being (lie one- 
thousaudtli part of a millimeter, or the one-twenlylive-tliousanddi 
part of an inch. Although infinitely minute in their parts tiny are 
potentially great, and this fact is testified in many and diverse ways 
by the awful ravages they perpetrate throughout the animal and 
vegetable kingdoms. It is necessary to bear in mind that, on 
account of their structure, they arc umiblc to build up (heir food 
as other plants do, so they have to provide tlicmselves witli that 
already prepared in the bodies' of plants and animals, and it is in 
this process that they cause injury if not death to their hosts. Tlie 
spread of fungi is assisted by the dispersal of their vegetative j)ar(.s 
or by their minute spores. The first method may be attributed to 
many causes — for instance, the infection in many cases can remain 
in the soil in readiness to seize on a succeeding crop, or it may 1 m! 
carried on by parts lying dormant in seeds or other sources ol repro- 
duction, and these can be scattered widely even throughout the 
world by the agency of mankind through ignorance of the dangers 
involved, and the lack of expeii; knowledge and guidance which 
nowadays, however, is invoked in most civilized countries. 

The second chapter discusses the food of fungi and the reason 
why they have to prey on vegetable and animal organisms to obtain 
their food. Plants which possess green organs, such as leaves, can 
build up the food they require out of the carbon dioxide of the air 
and certain substances derived in solution from the soil ; but fungi, 
being like aniwala devoid of this power, must also feed like them, (hat 
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is, they must utilize the food materials already prepared by plants 
and animals. According to the manner in which fungi obtain their 
organic food, they are divided into two great classes : Saprophytes, 
existing on dead animal and Vegetable matter and by hastening its 
decay ridding the earth-of useless encumbrance ; and Parasites, which 
attack living tissues and cause disease, and it is to the consideration 
of the second class that the attention of the practical man is directed, 
at least so far as regards agriculture or horticulture. In a small 
series of fungi, the parasitism instead of being injurioTis to the host 
is distinctly beneficial. This condition of dependence between them 
is known as Symbiosis. The association of a fungus and an alga to 
form the organism called a lichen is an extreme example. A large 
number of plants form associations between the tissues of their 
roots and fungi. 

. The third chapter details the life-history of parasitic fungi, and the 
information under the heading of Infection should be carefully read. 

The fourth chapter defines disease, its diagnosis, 83unptoms 
and morbid anatomy. 

The fifth enunciates the principles of the control of plant diseases. 
Por the proper carrying out of this, knowledge is recpiircd of the 
cause of the disease, of the life-history of the parasite, and of the 
circumstances which influence the establishment of parasitic rela- 
tions between it and the host. In other words, a thorough under- 
standing of all the contents of the preceding chapters in this book 
is necessary, and ill addition to this tho whole history of each and 
every parasite must be worked out in full, and a^ so little had been 
done along this line of research in India before the author took the 
task in hand, we can quite appreciate the amount of labour he has 
devoted to the .working out of 200 specific instances. 

Disease- may be avoided by the use of more resistant or earlier 
varieties, by proper rotations, by seed and soil disinfection, or by 
the use of substances used as sprays or otherwise. The subject is 
vitally important, and the book should be carefully studied on this 
pointi>. 

" ‘ The second part of the book is deVot^ to the special description 
and tieatment of each disease which Afiects many cultivated plants 
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in India, and first in importance come the rusts of ^ lieat which by 
their total elteets cause more damage than anv otlici crop disease 
in the country. It is pointed out that there is no direct treatment 
agaiMt rust, but as recent researches have proved that resistance 
to it is aMendelian character, there is a possibility that liv l)ridi 7 :ation, 
tvith a view to produce resistant varieties, may lead to resulis of fl„’ 
utmost value. A certain amount of success in several countries 
has already been attained by this method. Jn addition the rusts, 
other diseases of wheat are described. In oats, smuts rank as the 
most destructive of crops in temperate countries, the loss in the; 
United States of -America alone being e.stimated at £:f.0(i(),000 
annually. 

Inybiww, the grain smut is perhaps the most destructive disease 
due to a smut in this country. A solution of copper sulphate is a 
very satisfactory disinfectant of the seed before sowing, and it has 
come into use widely for this purpose by the Indian farmer, who has 
thus learned his first lesson in plant disinfection and hfus applied it 
in practice. 

In pulse crops, wilt is perhaps the mo.st destnictive of the 
diseases described.. In vegetables, root crops and oil-seeds, we have, 
amongst many others, the ring disease and blight of })ot.atoes, U)th 
very virulent, and in cruciferous vegetabhis there arc white rust, 
mildew and blight. 

Dye, drug and spice plants alsf> have their speoial diseases. 

Sugarcane is subject to a variety of diseases, of which red rot 
is the most serious in India. 

In plantation crops tea has quite a formidable list of enemies, 
and the leaf disease of coffee devastated that crop in Ceylon and 
other countries. 'Rubber trees are also found t*) suffer from many 
diseases. 

The bibliography arranged on the scheme of this book is parti- 
cularly full and will be of the utmost value as a guide to those who 
wish to collect the literature on fungi, especially in its relation to 
India. The indaY is complete, and many of its items serve admir- 
ably as short abstracts of the information contained in the 
book. 
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This book has amply fulfilled the purpose for which it was 
written. To those who have the desire to learn, it will teach many 
lessons, the following among many others: the possibility of the 
introduction of new diseases through ignorance or thoughtlessness 
should be guarded against by organized methods of control ; that 
prevention is better than cure and disease should not be allowed 
to spread ; and that the public attitude towards plant diseases need 
not be one of patient resignation, but of active warfare against them. 

Another line of study is now open to amateurs who did much 
or nearly all in India fur Natural History in the years that have gone, 
and this will be a valued hand-book by farmers, planters and the 
many more who would gladly fight against disease in their plants 
if they only knew how it is done. A wide field has been tliiown 
open to the earnest student who wishes to take up lines of work 
which 'will not only eiuible him to pass his leisure hours in pleasure, 
but, if he follows the proper lines, to forward the well-being of his 
country. 

We are all under deep obligation to Dr. Butler for the task ho 
has accomplislied so ably, and we look forward to his promised 
instalment of still another volume dealing with the diseases of fruit 
and forest trees and of many garden crops. 



THE SPREA.D OF CO-OPEUATION IN THK 
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C. F. STRICKLAND, B.A.. 

Oti SpecM Duhj lu tJic Office of Regminir of Co^opcrotioc So<'H‘(icSf Punjab, 
(Ouiicludcd from vol. XIIL |>1. II, j). 271.) 

V. The ArriTUDE of Officials. 

Owing to the iiigi'aiiicd teiuicinsy of tli« Indian jmasaiit to 
expeot every important movement to Innir the, sanction of. and Imi 
actively initiated by, Government, together with his hig«)ted distrust 
of every novelty that is in practice so sanctioned aiul introduced, 
a certain measure of support from local otlieials is indisjsMisablu 
when co-operative work is oj^ned in a new area. The ]>tiblislied or 
secret hostility of the money-lender, the suspicioj>s and jealousy 
of the iwwerful acquisitive landowners, the ign<»rance and aj»athy 
of the indebted, must Ix! ccumterbalamied by the moral weight of 
oihcial patronage. While societies in the Punjab were few aiul strug- 
gling, they were promoted or euoourjige<l by Deputy (’ominissioners 
and Revenue Assistants. In 1906 the Financial Conimissioner was 
of opinion that societies would always t>o few and coidd Ih‘ managed 
by the district authorities ! The rapid multiplication of societies 
in Gurdaspur was in the beginning more diiauitly flue to oflicial 
action than in the rival district <»{ Jullundur : and here, Jis always, 
the consequence of unnatural forcing was an unhealthiness which 
at one stage resulted in many failures. The direct participation 
of Tahsildars* may be described as almost universally harmful ; 
the zemindar is quite imable to dissociate the Tahsildar from 


• Subonliiiate dwtriot tevviiue officer*. 
( 611 ) 
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his chaprasi* and from the various thoughts evoked by that 
satellite. Even as late as 1916 the mi^uided energies of a Tahsildar 
provoked with reason a general alarm and resentment in his 
jurisdiction. 

It is, therefore, very rarely that a District Officer is asked for 
assistance; and'* theh only ^ «avoid a scandal which' will react on the 
whole district. Many of ihe' earliest' ' W)cieties were founded by 
zaildars1[ at the Deputy Commissioner’s suggestion ; but when he was 
unable to continue his attention, such societies iisually became lax. 
If, however, a mildar or any man of position- is concerned, whose 
imprisonment for a criminal offence or a civil debt might inconve- 
nience the administration, it is not uncommon to ask a Deputy 
Commissioner whether he wishes to intervene in the public interest. 
A Deputy Commissioner or Sub-Divisional Officer is ex-officio 
president of most central banks : in the weaker banks they are 
invited to take a largo and educative share in the control ; in mature 
banks they allow the authority to pass more and more into the hands 
of luiofiicial vice-presidents and secretaries. 

The principal aid now desired from Deputy Commissioners and 
other officials is a public display of interest and sympathy : the 
stimulus of a high offittial's supjM>rt is valuable, but his disapj)roval 
or inferred hostility brings the societies of a flourishing distiict into 
chaos in two years. 

Revenue officials or Judges, are seldom now openly unfavour- 
able i in the beginning there were a few cases of stroiig opposition. 
The Munsiffs,j; despite all that the zcmuidar has to say against them, 
do in the majority of cases show patience and goodwill towards 
zeniindar co-operators who are crass, and impatient; and this 
attitude is not confined to Munsiffs from the agricultural , classes. 
The less friendly minority of the judiciary are uiffailing in ingenuity. 
A cmious and perverted tendency is sometimes noticed to give 
decrees, without instalments hgainSt a co-operator, on , the ground 
‘ that his society can lend him the money to pay at once ! 

* An orderly. 

t liHudholdorH of position wlio adni^t rovouUo and other ufflcorH in looal adiuiniHtrotioii. 

t CiTil judges of the lowest lanlb 
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Lastly, no man can exercise more influence than the humble 
patwari.* Patwaris of all tribes and castes may bo found euomiraj?- 
ing anA j^eaching co-operation : a few arc permitted to work as seoro- 
taries ^ consistent with their revenue duties. Patwari aocretarh's 
are not employed where other agency is available, since, in addition 
to the natural misunderstanding caused in the zemindars' minds 
as to the Government’s connection with the society, the trairsfer 
of an efficient patwari-scribe leaves a gaj) whiih no im})i»rfectly- 
literate zemindar has courage or energy to iill ; and such societies 
not infrequently collapse. Overt oppositioji by j)atwaris when fo uiwl 
is suppressed by all Deputy (Commissioners and most of their 
subordinates. 


VI. The 

The co-operative movement has been dcveloju'd to large 
dimensions in the province “in a fit of absences of miiul.'' The 
Registrar of 1905 received a Personal Assistant on Its. 100 
(equivalent to a present-day Insiiector) and <»ne clerk. 'I'his 
modest equipment was increased not inadequately, at least for 
outdoor duties, up to 1911; but from that year began the great Icaj* 
forwaid, and the necessity for an ajiprojiriate addition of siijier vising 
jKiwer was perhaps not fully realized. The subjoined f able will 
i^ow the stall at the Kegistrai’s disjiosal in each year, and ifs 
relation to the societies of all kinds requiring inspection. 


Year 

19(15 i 1906 

1 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1911 

1915 

1910 ' 1917 

Gazetted Assist- 
ants 

” 




" : 

1 

.1 

A 

1 

1-i 


2V 2l 

Inspectors 

1 1 

1 

H 

o 


K 


7 

9 


14 1 19 

Sub-Inspectors.., 

I 

i 

1 



t i 

H 

15 

30 

40 

63 

67 • 75 

Societies 

12 24 

177 

258 

;(16 

706 1 

1.093 

1,709 

2,815 


3.334 

3.;i91; 3,495 

Average Inspec- 
tor’s charge 

12 24 i 

1 

1 

177 

86 


IIH j 

i 

137 ! 

I 

I 221 

1 

406 

370 

256 

242 181 


* A Tillage revenue oilicer.' 
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From this statement it is evident that from 1012 onwmrds the 
teaching and auditing agency was seriously in defect, since Govern- 
ment, which had hitherto supplied both Inspectors and Sub-Inspec- 
tors at the public cost, ceased to meet the need in {nroportion to its 
growth, and the urgency of the question was not brought to the 
notice of Govermnent as emphatically as was advisable. The stan- 
dard recently laid down by the Committee on Co-operation, 1,000 
societies to a Gazetted Officer, and 200 societies to an Inspector, was 
maintained until 1911; but from 1913 onwards the usual charge 
of an Inspector was higher than the average shown in the table, 
since an Industrial Inspector from 1914, and an Inspector for Muzaf- 
fargarh in 1916, were appointed to create societies in their respective 
spheres without relieving the ordinary workers. The llegistrar 
himself has been Registrar of Insurance and Joint Stock Companies 
from 1912, and by successive blows during the war has been appointed 
(Jontroller of Hostile Trading Coiicerixs, Custodian of Enemy Pro- 
perty, Iteceivor of Claims for Property in the Enemy’s Possession, 
and Liquidator of Hostile Firms. His task was further complicated 
by the evil of fraudulent Sliadi Funds* and by the financial crisis of 
1913-14', the latter producing at one time a situation which frankly 
left him no time whatever for co-operation. Progress being at this 
period extremely rapid, and supervision inevitably reduced when it 
should have been most close, defects and even grave irregularities 
multiplied in the societies, and all or nearly all the troubles with 
which the re-organization following on the Committee’s repnt has 
had to cope, may bo ascribed to the insufficiency of supervision and 
inspection. Pour Inspectors were added in 1916 from the Contri- 
bution Fund of Societies, and the cost of numerous Sub-Inspectors 
was wholly or partially defrayed by affluent societies, central banks, 
and District Boards; finally, in 1917 Government accepting the 
Committee's standard of 200 societies as the normal circle, undertook 
the charge of all Inspectors, while all Sub-Inspectors are in future 
to be paid from co-operative funds and are subject to the joint 
authority of the Begistrar and the various financing bodies. It 


Marriage insuranoe fttodi* 
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has been ruled ^at the entertainment of a Sub-Inspector from Dis- 
trict Board funds is not desirable : there is, however, no objection 
to a contribution being made by a Board towards his salary, us an 
English County Council under the Small Holdings A(;t may contri- 
bute to support a co-operative agency. Central Banks, Unions, 
and Societies paid 6 Sub-Inspectors in 1912, 20 in 1913, 24 in 1914 ; a 
system was then instituted by which every society (iontributes (up to 
a limit of Rs. 50) 6 per cent, of its annual proHts to a fund which 
amounted to Rs. 27,600 in 1915, and Rs. 35.000 in 1910; the esti- 
mate for 1917 is Rs. 39,915. The cost of (lovernment staff in 1910, 
excluding the Registrar and his two Assistants with full ]H>w'ei.s, was 
Rs. 38,750. 

It is instructive to note that, ns shown by the annual rej)ort 
for 191 5-16, tho Central Provinces with 2,685 societies had 3 officers of 
superior grade to assist the Registrar, and 22 Inspectors ; the United 
Provinces had, in addition to the Registrar, 2.J5 Joint or Assistant 
Registrars and 12 Inspectors (an obviously inadequate niimler) 
for 3,189 societies ; while in Buima tho Registrar was supportinl by 
Ij full-power Registrars, 3 Assistants, and 15 fi specters for only 
2,251 societies : yet tho annual report of that province declares tho 
staff to be overworked. 

The services of honorary helpers have varied in value ; for the 
purpose of creating enthusiasm and assisting rcco\'('!ries of debts, 
many of them are superior to any paid agent ; but their literary 
skill and accuracy is seldom equal to the technical task of keeping 
tho registers in good order, and they are not entrusted with the duty 
of annual audit, ^me are valueless and do nothing : these are 
being weeded out. 

It has been resolved in future to recruit Inspectors from three 
sources : a few Naib Tahsildars* or other Government servants will 
be placed on deputation ; a reasonable proportion of Sub-Inspectors 
will receive promotion when their efficiency is proved ; the rest will 
be selected by direct appointment from graduates of the agricul- 
tural classes. Government servants will be trained for three months : 


* AaaiatADt T*baUd»n. 
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tfjo (lirectly-appointecl graduates wBl work for a year beyond that 
period as Sub-Inspectors. The inconvenience of arranging the pay 
and allowances of Governinent servants on foreign service, particu- 
larly in officiating vacancies, their tendency to use over-forcible 
methods of persuasion, and their natural desire to return, to their 
former employments when promotion offers, render it probable that 
this system of borrowing on deputation will bo sparingly used. 
Such reversion, however, accelerates promotion for others, while 
the authority claimed and exercised by a naib-tahsildar Inspector 
may bo effectual uiredeeming from grave trouble a disordered society. 
Promoted Sub-Iiispoctors often lack education and the power to 
assimilate co-operative literature ; they have a valuable back- 
ground of experience and are ex hypothesi efficient and hardworking. 
Graduates may lack knowledge of the world and of men, but are 
readier to examuie and grasp the principles underlying their work. 

Sub-Inspectors are now seldom taken miless matriculated : their 
quality is steadily improving. 

Some of the most successful workers have been of the money- 
lenduig er non-agricultural classes : they arc good economists and 
hardworlring, but the prejudices of the zemindar, whether sound or 
groundless, militate against their popularity. 

'rhere are no merely supervising Ujiions m the Punjab, and the 
devolution of authority over the work of Sub-Inspectors, which is 
slowly and cautiously proceeding, will be in favovu of central banks. 
The office staff is and has for some time been inadequate : a recent 
appeal for bread having evoked a sample of war diet, there are at 
present a Head Clerk and 7 Assistants, the pay of the latter ranging 
from Rs. 80 to Bs. 25. 

VII. Financial Control. 

In the earliest stages, direct pecuniary assistance was affordbd' 
by Goveriunent to primary societies : some of the latter inspiring 
confidence in the public and attracting large deposits from non- 
members, began to lend to weaker associations : the need for outside 
capital was felt with increasing urgency, and the lending primary 
societies were found to have neither the business traimng nor (in 
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some cases) the breadth of view to manage ndeqiiiitolv and without 
confusion the large operations which resulted. In hVln uiirv lOtU) 
was founded the Jullundur Central Bank, followed l<y 5 other.s in 
1910 : at the close of the yeai- 1916-17 there were ‘ 211 . In nil cnsc's 
these banks were foimded by.indmdual shareholders; Imt. pritnary 
societies and Unions are now required or encouraged to bnv sUar»‘s, 
and are given special representation on the Managing Conuuitlee. 

The first Union in the Punjab comnieneed work in 1910 : there 
are now 18 of which 9 are hx (rurdasjuir and 5 in Ifoshiarpur Dis- 
trict. One in another district is Ireijig informally clos'd, and it is 
not rmlikely that the process of gradual elimination mav continue. 
These bodies have not generally proved themselv<!s to possess cor- 
porate vitality, and their working motive is sometimes a xlesue 
to obtain increased funds by dejrosits or a gxiaranteed loan, and 
sometimes the hoirourable but personal ambition (»f an individual. 
At a certain stage the Unions and the large lending socint-i('s Iiegan 
to compote seriously with Central Bairks ; but societies ant now 
expected . ^ deposit surplus fuirds in the central hank at rates 
higher than those allowed to the ])uhli<(. .Vs a rule. IFnioi's in the 
Pimjab do not perform efiicient audit work, and this duty will he 
increasingly undertaken by auditors controlled by the central luinks, 
the latter becoming at the same time more unofiicial and indepen- 
dent. 

The system of cash credits to well-maiuiged so(!i«>tics has only 
recently been introduced : there is no reason why it should not 
work as well in this province as elsewhere if the managing c(»mmittee 
of the bank will maintain a watchful control over horrow^ers. For 
this purpose they receive the annual insjxectionrojKxrts of the audit- 
ing Sub-Inspector, and can examine the entries made hy the Regis- 
trar or his Assistants in the Village Card, a statement showing at a 
glance the condition and class of the society, and fixing its cash 
credit or maximxun loan. It is proposed that every society shall 
fix in general meeting the maximum liability which it will incur in 
the coming year, the maximum loan being then laid down by autho- 
rity at a sum not exceeding such liability and often markedly lower : 
but the actual working of this proposal is at present not fully 
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understood in the villages. A number of Central Banks and Unions 
have obtained ca^ credits from the Bank of. Bengal, amounting in 
1917 to between 9 and 10 lakhs : but, as required by the charter of 
that bank, such credits must bo guaranteed by individuals ; and 
though public-spirited co-operators have not failed to lend their 
security, it is in every way desirable to relieve them of the burden 
when the co-operative movement obtains a higher financial reputation 
in the market. The Bank of Allahabad has with wise foresight 
granted a cash credit to the Lyallpur Central Bank on the security of 
deposited village societies’ bonds, and an extension'of the system may 
be possible. The need for a Provincial Bank has not hitherto been 
pressing : loans are from time to time made by one bank to another 
with the Registrar’s sanction. A scheme for a Provincial Union 
is under consideration, which will receive deposits from banks em- 
barrassed by a surplus and lend to others which require funds : such 
■ a Union should be able to Ixnrow in the open market at moderate 
rates, but the difficulty of disposing of a general surplus has not been 
solved. The Union will also esttablish a provident fund for Bub- 
Tnspectors and other employees who arc not Goveriunent servants, 
and will manage the 5 per cent. Contribution Fund on a provmcial 
basis. It would handle more economically than small societies can 
do tlie reserve funds of its meml)ers, which are at present invested 
often in comparatively trifling amounts in Government stock or 
deposited in a joint stock bank. 

Wherever practicable, future central ))anks will Ixi set up 
chiefly or entirely by shareholding societies, the individual element 
being reduced to a minimum or excluded altogether. The only 
' central industrial body — the Weavers’ Central Co-operative Stores, 
limited, of Lahore — ^which is already working without registration 
under official management, is being organized in this way by weavers’ 
societies with an individual president. It will operate as a central 
bank for weavers’ societies. 

VIII. Attitude op the Public. 

The outside world has, on the whole, been slow to realize the 
advantages of a co-operative society for purposes of investment. 
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lu 1916 primary societies held 10 J lakhs of deposits from mem tiers 
and 14 lakhs from iiou-memlHirs, represciitiii}^ a fierce at a of 
7 and 10 per cent, of their working capital. But the large tmik *>f 
this is held by a. comparatively small mini tier of so<ueties, aiwl nearly 
half of it in one district, usually as the result of putilic eonlidence 
in some outstanding man who is the moving spirit ; other s«M*.itMii‘s 
attra(tt little or nothing. This failure may lie attributed partly t«) 
ignorance and ancient suspicion in the minds of the welI-to-d«). 
partly to liostility of the money-lender and trader, and in some 
distrhits to the wealthy Muhammadan s dislike of an institution 
dealing in interest. Owing to fluctuation in cro])s there canruU- U' 
an entire certainty that village societies will repay deposits when due, 
above all since the zemindar -depositor needs his money particularly 
in those seasons of scarcity when repa\’ments in socrieties arc lowest- : 
ill well-managed sendeties the difficulty (uin be met by a loan from a 
central bank, but less siuuiessful societies are now only allowed to 
receive deposits from non-memliers with sanction. The c.outidence 
placed by the publh? in some leading co-operators is attested 
by the fact that during the bank crisis of 191 .‘1 de|)«)sits were 
withdrawn from central banks and placed in the village sendoties 
managed by these iiersons. That laisis (taused a certain with- 
drawal from central banks, l)ut the balance was soon restorcil, 
and during the present year many central banks «»( the Ihinjab. 
prior to the issue of the War Jjoan. were overflowing wdth de])osits 
from all (dasses of the community, and a surjilns is now again 
almost universal, ITie outbreak of war caiis<Ml no pani(j. although 
Oentral Banks are to some extent regarded as (JoVernmont 
institutions. 

Kxcept in the Western Punjal), individual shareholders in good 
central banks are easily obtained- and the shares of several insti- 
tutions were selling at a premium until the issue of new shares 
individuals was recently discioiitimied as superfluous. In the AVes- 
tern Punjab considerable misunderstanding still prevails . zemiralars 
lack business understanding and regard their share payments as 
an irrecoverable subscription : there is some objection to receiv- 
ing interest, and an Vmfavourable influence was exercised by the 
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fraudulent “ registered ” Shadi Funds. Not infrequently the more 
prosperous landowner regards the co-operative movement with 
dislike, as depriving him of his opportunity to buy the lands of 
depressed neighbours ; but much excellent and public-spirited 
work has been done by zaildars and other men of good position, 
often without the instigation and encouragement of District 
Officers. 

The baniya* is generally hostile, and his sentiments occasionally 
prove to be inherited by his offspring in high office. Overt partial- 
ity which can be reported to superior authority is rare. The village 
money-lender loses no opportunity of misrepresenting the purposes 
and effects of a society when its foundation is proposed, and ol 
corrupting the allegiance of weak members subsequently. As a 
deterrent, however, he sometimes cuts oft all loai's of men who join 
the society, thereby performing an invaluable service to the co- 
operator : the difficulty of overcoming the haniya is far greater 
where he continues to lend. Money-lenders who become shareholders 
or depositors in village societies are actuated by various motives : 
a real disinterested appreciation of the movement, an anxiety to 
conciliate powerfiU zemindars, a desire to recover an apparently 
bad debt by transferring it as a nominal deposit to the society of 
which the debtor is a member, or even a dark plan to upset the 
society by insisting on repayment due at a time when crops have 
failed. Emnity is keenest in the Eastern Punjab, where applica- 
tions for security to keep the peace are not uncommon. The Press, 
especially the vernacular, is singularly apathetic towards a move- 
ment which beyond all others contributes to the making of a nation. 
A certain attention was paid to the subject, and support given, by 
the Zemindar in its earlier and non-political days. It would not 
be too much to say that the European community, with the excep- 
tion of those officials whose duties have introduced them to the 
question, has no knowledge of co-operation at all, although Central 
Banlm offer them opportunities for permanent or temporary invest- 
ment which can hardly be equalled. 


* Professional ii|oney-lenc}er. 
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rX. The Present Punjab . 

The evolution of the prevailing Punjab tv’pe has (b'scrilxMl. 
As now existing, it shows the signs of former mistakes aiul struggles, 
and the indications of a higher stiindard to lie eveut.uallv attaiueil. 
The working area has still in some castis tn Iw rediicwl : loans t<. 
non-members have been almost stamped out ; the ueee.ssitv for 
interlending by primary scxueties has been removed by the creation 
of secondary bodies; but selfishness on the part of ('(unuiittee 
members is not rare ; imuitivity or ignorance among t.h<» other share- 
holders allows the leaders to mono|)oli;:e the funds, (tisolvency is a 
growing evil, and is often the devhw of a defaulter wluui Irani pressiMl : 
it is usually fraudulent. Homedy is now sought by re«piiritig sureties 
for loans, by estimating each mombir ’s credit and fi.xiug his ma .\im iiin 
loan. A persistent trouble is that of fi<ititiou.s re])aymeuts, the 
Ixind being merely renewed. Teaching aiul ins|Kn!tion will light 
this down : but a clever Becretary tain defeal all but tht* mo.st 
searching enquiries. Hitherto the defects haw Ixten in many 
instances encouraged or overlooked by an imperfetttly trained stall. 
Liquid resources are becoming available m all .sttimd societies 
after their first probationary term by the fonnatittn of reservit 
funds in deposit, «)r by the grant of a tsash taedit fnmi a central 
bank. 

The most striking failure is that of t;redit .stKUPties tf» manage 
shops : it was anticipated that the ground would Im cut from iicder 
the money-lenders’ feet, and many zemindars .shojis were founded 
by individuals or societies, especially in the (.'anal (lolonies : they 
have failed almost without exception through lack ol su|M;rvisi«»n 
and business habits. Weavers’ shops, which take over the finished 
product for sale, wherever julequately inspected from the b'.giuning, 
are in a flourishing jsjsition. Agricultural mac^hiiiery of iropr<tve.d 
patterns was bought by soiueties from time t<» time, but where 
it was bought for common use, petty quarrels or conservatism 
hindered its profitable employment. Here again supervision was 
lacking, and the new method of 8to(;king implements as agents 
for private sale avoids dangers and is acquiring popularity. J here 
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is a brighter side to the picture. The peasant can now hold up 
his grain when prices are low, and is not compelled to sell at middle- 
men’s prices in order to meet the revenue demand. Improved seed 
and improved implements are placed within his reach : continual 
instruction and argument at his housedoor by his wiser brother or 
his co-operative guides at last bring the light of better economy and 
letter farming even to the rude and illiterate. There has lieen 
a general reduction of interest, both in the credit society and out- 
side. While money is rendered obtainable on fairer terms, the 
zemindar is for the first time in his history taught— and has Ijegiui 
to understand — that swelling debt is not inevitable : he learns punc- 
tuality it^ payment, and disc<»vers what it costs him annually to 
remain in debt. In many areas litigation, though stinndatcd at 
first by the process of redeeming lands and cleariiig lmuy<is’ debt, 
is gradually and noticeably reduced. In order to understand simple 
accounts the villager sends his son to school, an unprofitable expendi- 
ture when the accounts were in Hindi (haracdor and in a series of 
faked Imhis (account books). The proved facdlity of co-operation for 
(iredit, and the obvious danger of allowing money to be wasted on 
<piaTrel8, have sown the seed of (ioncord ; and it is not unfrequent for 
a villiige society on inspection to recdte with pride that there has Iwen 
no faction and no criminal offence iji the village during the year. It 
is not im]X)88ible that the society's 'pnncJmyat* may form a basis for 
a j)(wchnyat, with wider powers; but this ste]) forward can. only Ix^ 
taken when the economic functions of a so(dety are beii>g carried out 
with entire success. Ixistly, the surfa(!e of India's hoarded wealth 
has been lightly touched, and buried rupees have t)een dug up for 
deposit. But more vahiable than this wordd b(» the prevention 
of fiirther hoarding, an end not yet attained : the portable sowreigii 
has replaced the rupee, and there has been proof ui the last few 
years that the zemindar and even the co-operator is not guiltless 
of its disapiieorance. 

The purest Raiffeisen Society admits only the minimum of 
share money required by law : in the Punjab society owned capital 
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of shares and profits forms a {peat part of the funds : in most c.f (ho 
older societies shares may be withdrawn afttu- a term of years. |»uro 
Kaiffeison Societies are Ijeing experimentally starpai. rUo Punjab 
peasant is slow understand j(dnt liability, and is with dillhailtv 
educated to regard the funds as his own : it has consoipiontly Ikjou 
necessary to make him contribute them in person and t»» oontinuo 
his effort of thrift year after year. A loan fr«»m a leutral bank 
is persistently described as “ Uovernment's money." It is probable 
that this mistake can Ikj correcled by sUunly training. 'I'he dis- 
advantage of the share-system is that jaofits are usually divisible at 
some time or other, and an unlioalthy gi’eed for dividends grows up, 
Siklis l)eing perhaps th<» least (!o-<»perative in this resj)erl.. Among 
such tril)es a llaiffeisen So(iiety with indivisible jirofits will Ih) tlu; 
siifest form. 

The llitiffeisen Society contained two commitp'.es — one for current 
business and the distributi<»n and recovery of money, tlu! other 
for super vision of this «jrdinarv committee. It has not Itcen found 
possible or iulvisable to constitups this second body in the Piinjiil), 
where membership is smaller, illiteracy more general, an<l jeaknisy 
more rife than in most Euro j)ean countries. 

The tJerman Societies of all tyjMiS hav'e always held aloof, as lar 
as possible, from Oovernment, complying mily with legal re<piire.- 
ments and asking no favours. The same ])olicy has iiot Usen lollowed 
in fndia, where Cfovernmcnt, though a bureau<;rai:y, hatks with less 
suspicion than that of (Jermany on inm'oments of popular reform, 
and allows more scoj)e for variety and freedom of dev«ilopment. 
While gladly accepting jtecuniary help at lirst, and in special (srises 
later, the Punjab co-operaP)r is not enervate<l by excess <»f («overn- 
ment support, atid has never failed to supply his own c.aj)il.al. 
OHitiial control thnnigh IPigistrars and Inspectors will remain 
necessary for an indefinite period ow'ing to the dangers due to 
ignorance and disunion, and the general failure P) apjirec.iate the 
close care required in dealing with the money of trustful lenders anti 
depositors. 

The object of the llailieiscm Society is P» ])rovide small loans 
for short terms and prodiadive purposes : such must continue to 
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ho tho Punjab ideal : but where a peasantry is so burdened with 
debt that the annual interest at ruinous rates exceeds his annual 
savings, there is often no alternative to clearing him of the load with 
a comparatively large loan.: to ask him to apply for insolven(;y 
before admission is to weaken that very sense of responsibility and 
honesty which co-operation builds up. A member who receives a 
loan for other than everyday purposes should be of approved 
character and backed by sound sureties. 

The moral element which underlies and gives value to the econo- 
mic effort of <io-operation is not forgotten : its influence is felt in 
an unseen permeation of the peasant’s mind by the ideas of self- 
help, mutual help, and mutual control, while tho same .principles 
are incuUiated by the staff, high and low, in a doctrine which becomes 
more openly spiritual and appeals less to material advantage as the 
memWs, shaking (►!? their debts, become conscious of their independ- 
eiK^e, and treat themselves and each other as men and (Utkens 
rather than as rats fighting for an inadequate store of grain. I'hose 
who, after trial and warning, fail to rise are expelled: others on whom 
the light of the future dawns wash their hands of past folly and seek 
admission with a firmer resolution. It is not always the well-to-do 
or the literate members who set the best example. The understand- 
ing 8li<)wu and effort put forth by menials and ragged labourers will 
.shame a sluggish kmbardar (village headman) to cordial help or 
to venomous opposition. But wherever (! 0 -operative teaching has 
iMion real and humbly given in a spirit of brotherhood rather than 
as a pronouncement of dogma from tho cathedral chair, it does not 
fail to lead the Punjabi peasant, slowly but little by little, to a 
sturdier freedom and a cleaner life. 
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AFFORESTATION IN THE UNITFD PROVINCKS * 

BY 

K. BKNSKIN, 

Deputy Cohsermfor of Forvats. Afforestotimt Division, En stern ^'/n7r, 
U /? i tat Provi nvcs . 


The sources of wealth and (“omrnercial (hn'eJopnii'tif in these 
provinces are agriculture and forests, but veiy few peoj)le lealia* 
how dependent the former is on the hitter. The genemi piililie 
has an idea that the jungles are places to avoid owing to the danger- 
ous wild animals and fevers which they harbour. This pa])er is. 
therefore, intended to convert those peisons to reali;5e the physical 
and economic importance of the forests for the [irospi'iily of (he 
country. 

Physical importance op korests. 

A new country is invariably covered with dense foiesls, which 
arc gradually cleared away by the first settlers to nuike room for 
agriculture and to impiove the general salubrity of their surround- 
ings. This process has continued through centuries with thi) develop- 
ment of almost every country, and the forests gradually have 
receded to those regions topographically unfit for agriculture, and 
even here they have often been de.strcyed by physical caihses con.se- 
queiit on the wholesale clearance of forests elsewhere. Forests are 
Nature’s means of dealing with the meteorological forces. It is 

1^‘prinU‘d from S(utl and Wett- 

( 685 ) 
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believed that all rain clouds are derived from the sea and are driven 
over the cf>ntinent, where they deposit their moisture, Incoming 
poorer in moisture content the further they travel inland, until 
they reach a point where they become exhausted. A forest air 
and soil is always far damper than outside, and the continuous 
transpiration of a forest creates a wet halo which serves to enrich 
the winds with moisture and enables them to precipitate further 
inland. The geogi’aphical position of forests is, therefore, of great 
importance. 

Forests by means of their foliage, root system, and litter serve 
as a piutection to the earth against erosion and the rapid run-olf 
of water from the soil, fn this way the rain water has time to souk 
into the substratum to enrich the springs and is a source of perennial 
water-supply to the rivers of the countiy. Forests are consequently 
of gi'eat physictd importance on mountains and hills in checking the 
rapid wastage of water and foi- the prevention of Hoods causing the 
erosion of the country further downstream. 

Economic importanck of forksts. 

With regard to the ect)nomic importaiu^e of forests, this is 
appreciated to a great extent. The forests, excluding artificial 
groves of whi(ih there are considerable numbers, form, however, only 
about 8 per cent, of the whole area of the province against an 
estimated 20 per cent, considered necessary in more advanced 
countries for the industrial and domestic requirements of the 
country. The exceptionally high price of timber and the distance 
of the forests from the industrial centres are serious obstacles in the 
way of industrial progress in this country. The gi-eat war now 
raging has awakened the Empire to the national importance of 
the forests and forest conservancy. In Germany you will often see 
the forests stretching right into the industrial cities and providing 
the industries w ith raw material at their doors ; these industries 
are so varied that it was estimated that before the war 3,000,000 
persons depended on the forests, in some way or other, for their 
livelihood, ft is scarcely necessary to remind the reader of the 
very large potentiulitios of the forests of these provinces which 
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are capable of supplying most t)f the coininoclities previously 
obtained hum foreign scnuces. During the last two yeajs the 
surplus revenue has been more than doubled as a result of the 
development of indigenous supply. 

Effect of disfokestment. 

Having briefly outlined the physieal and eeonoiiiK’ iiiijMd'tanc**. 
of forests to these pi-oviiiccs, we will go back to the changes (>ITect»‘d 
by unregulated forest clearance.s in different ))arts of the world 
and in these provinces. 

We know that the sands of the Sahara and Araliia now co\'(*r 
what was once a fertile land and that many countries, siudi as 
Greece, Tripoli, and Palestine, arc now only alile to sup|M)rt a tract i«>n 
of their previous populations. We hear from the ancient historians 
of the intense cold of Greece, then densely wooded, and the perjietual 
spring of Babylon. The Babylonian tablets ot great iintiipiity 
refer to the attempts to reclaim the country thrown out of cultivation 
by the sinking of the spring lev'el and erosion, l>ut th<‘S(( were of 
temporary benefit. The floods from tlu^ mountains increased year 
by year, the beds of the rivers wete .scoured out, and irrigation even- 
tually became impossible, for, as with canals .so with river.s, the flow 
is regulated by control at the headwaters. All the.s(( «ounf th*s are 
now more or less desert and it will be iiitm-esting to .se,e how far 
the effect of fore.st clearances has been felt in the. United I’mvinctis. 
It is piDposed, however, bi deal with the country wa.shed by tln^ 
Jumna river. 

The Jumna Valuev. 

The Jumna takes its rise in latitude 31" 2', longitude 70' 27* 
about 5 miles north of Jumnotri and 8 miles west of Bundarpunch 
peak in the Himalayas, lbs length from souive to confluence with the 
Ganges is 860 miles. It has 17 tributaries of which 5 rise in the 
Himalayas, 3 in the Siwaliks, 3 in the Vindhya Hills, 1 in the Hatpura 
Hills, and 5 in the plains of the l)<»ab. ff the reader will pick up a 
map showing the distribution of forests in relation to these rivers, he 
will see how insulhcieut is the regulating belt of forest to control 
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the headwaters and in many cases this is absent altogether. In 
addition to this insufficiency many of the forests are open to grazing 
and i)row8ing of cattle, resulting in the protective covering of grass 
being cleared off the ground, and the young forest seedlings are 
eaten down or die through having no depth of soil : in this way 
Ihe forests eventually become exhausted and disappear. Anylmdy 
who has visited the Dehra Dun and Baharanpur districts cannot 
fail to be impressed with the enormous damage done by sudden 
floods from the Himalayas and Siwaliks, and it is not surprising to 
find that the area under cultivation in many villages of the Saharan- 
pur Terai has decreased during the last 50 years. The submontane 
rivers have been continually changing their courses ever since the 
hills came into existence causing the land to be covered with a deep 
lx»ulder deposit, ff grazing were entirely excluded the old beds 
would very quickly become covered over with a dense shishtmt 
(Dalbergia Sissoo) and kliair (Acacia Catechu) forest which forms 
very efficient natural traimug and obstruction works against 
the force of the floods. Unfortunately a large portion of these 
forests are open to grazing and the young seedlings are browsed 
down every year, the beds have widened and the force of the 
floods has increased. The vegetation on the neighbouring hills 
is of a very poor description after centuries of abuse and, owing 
to much of the soil having been carried off, the water flows away 
with great rapidity, thereby increasing the volume of the toirents 
and leaving the beds dry a few hours after a storm. Irrigation 
works have been destroyed by these sudden floods and they are a 
source of anxiety to the engineer. A similar state of affairs can -be 
found on almost every hill tributary of the Jumna. 

The accumulated effect of this flooding and scouring has resulted 
in the bed of the Jumna at Etawah being lowered 60 feet in the 
last 500 years and a corresponding sinking of the spring level. The 
cold weather level of the river in the Etawah and Jalaun districts 
is often 120 — 200 feet below the general level of the surrounding 
country. The sinking of the bed of the river is drainii^ the country, 
and the well water levels are sometimes as low as 200 feet. The 
banks of the Jumna in the Agra, Etawah, and Jalaun districts are 
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now SO completely drained that they have heo<.me almost destitute 
of vegetation except a desert fl«>ra, and own this is liisiippearing. 
This dry belt is increasing at the rate of 250 acres each >-ear in t he 
pjtawah district alone. The absence of protective vegetation oii 
the banks and the flow of water from the high {ilateau to the. river 
has caused a complicated network o1 ravines to lie formed. These 
ravines often start suddenly at the edge of cultivation with a <lro]) 
of some 80 feet or they may be less severe, and they take uj) a mean- 
dering course, joining up with other systems, eventually falling into 
the river. The actual area of these ravines in the Ktawah distrii't 
alone is 120,000 acres and the area of similar land in the pmvinces 
is some millions of acres. The land is at present almost valueless to 
the owners as it yields grazing of the very fxtorest de.scription. Culti- 
vation beyond this desert belt is precarious even in y«‘ars of almost 
normal rainfall, and drinking water often becomes so rare as to 
necessitate the migration of whole villages, and thronghoni the whole 
expanse of the ravines there is no water to he found (‘xeepl* in the 
main rivers. A study of the soil will show that it is very fertile, hut il 
IS too cut up and arid for cultivation. The monsoon rains only sink 
to a depth of seven inches, and helow this the soil is quite dry till 
the spring level is struck. It would apjiear that the present trcii 
growth is of very great age which has continued to rej>roduce itself l)y 
coppice shoots and the root system luis kept piice witli tJie sinking 
spring level : natural reproduction inviiriahly dies down as soon as 
the rains cease. 

The drying up of the couritry is a most s(ui«>iis matter which 
may be temporarily reliev'cd hy tJie cxjienditure of lakhs <»f rupees 
on irrigation, but, if the croskui of the country continues at the 
present rate, irrigation projects will be hainjieri^d and eventually 
become impossible. The Etawah District was luice (M:)Vered with 
.sal (Shorea robusta) forests and many villages an‘ named after the 
tree- Sakhi 8akrauli, Sakhua, Sakhopur— and it is recorded that 
the Emperor Babar hunted in these forests. The sal tree requires a 
moist climate, but the conditions have so changed that there is not 
a single tree between the Himalayan Terai and the Satpuras. The 
drop in the Jumna level is established by the prevalence of old 
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sugur mills in the Etawah traus-Juinna area where the water level 
is now far too low to admit of irrigation, and also in the fort at 
Bhergadh near Auraya the curb of the large well m use in J550 
is now (K) feet above mean flood level. 

Kavine reclamation. 

'riie question of utilizing these waste lands in the Agra, 
bltawah, and adjoining districts for fuel and fodder reserves has 
often been the subject of investigation by Government. The 
earliest report on record is that of Dr. D. Brandis, then Inspector- 
General of Forests to the Government of India. The measures 
recommended m this report for the encouragement of forest growth 
were— (I ) fire protection, (2) restriction of grazing, (3) protection 
fr»)in all wood cutting, (4) filling up of blanks by planting and 
sowing. Enquiries* were shortly afterwards made as to the 
areas of waste lands which could be utilized as fuel and fodder 
reserves, but action was deferred on the ground of the enormous 
expense involved. However, in 1882 Mr. .1. E. Fisher, Collector of 
Etawah, called together the zemindars w'ho owned the tract of 
ravine land to the west of the town of Etawah, and these owners 
agreed to hand over their laud for the creation of a fuel and fodder 
reserve for the piotection of the ground from erosion and further 
deterioration. The owners of the laud were to piovide the 
necessary funds, and in return the profits were to be divided 
pro rata according to the money furnished and the land held in 
each case. The management of the reserve was entrusted to the 
Collector, who placed the area under working in the same year. 
Grazing was prohibited, the soil broken with the country plough, 
and the seed of fxibul {Acacia arabica), shislutm, and neem{Melia 
indica) sown, fn order to dam up the ram water and locally 
raise the spring level, bandhs (embankments) were thiown across 
the ravines in suitable places. It appeals from the scanty 
information available that the small expedditure incurred was 
more than recouped by the sale of grass and subsequently by 
grazing dues and light fellings. The scheme worked well for 
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a time, and there was eventually a fairly 1 cio]) of M»,l. 
sufficiently dense and valuable to encourage a firm fo fake over 
the forest for the tan bark on a lease of 59 years on payment 
of approximately Rs. 2 and an annual rental of H. i jH>r 
acre. 

Again in 1991 a small area of ravine land was aeciuiretl dose 
to the town of Kalpi, Jaluun district, for the supply of fmhiti bark 
to the Cawnpore tanneries. 

Experiments in Etawah. 

In 1912 the Local Governnient having dcHned its jxtiicy with 
regard to the re-afforestation of denuded areas and the cstablislunenl 
of fuel and fodder reserves, a preliiniiiiiry survey was made of existing 
waste lands, and a report .was submitted recommending, iiitlictirst 
instance, the reclamation and utilization of the ravines along the 
Jimina and ('haiubal rivers in the Etawah district. The owners of 
the land were approached and a scheme, .somewhat o?t t he lines already 
referred to in connection with the Pisln.'r forest, wasagnicd u|Km, 
but in this case Government undertook to pay the co.sl of afforesta- 
tion and to recoup the c.xpenditure out of the revenue, cvcnfiially 
handing back the lands when the debt had been cleared. In this 
way the .area taken over for reclamation opto date is 22.(»oo acres 
and additional land has been promised. Tin* first two years of 
operations have been of an experimental nature and thty have 
beyond doubt proved the jK).s.sibility i>l recl.aiining and utilizing 
the.so lands as fuel and fodder re.serves. Tln*rc is also e\'»‘ry pros])ect 
of raising small timber. That plantations succc.s.sfully raised woid<l 
be of groat economic importance is certain, the high price a.nd .scarcity 
of building timber is well known, there is an evcr-incrcasing ilemand 
for firewood, .and the rlemand for tan .stufls is almost unlimited. 
Local industries are sure to .spring uj) ami will add D> tln^ prospmity 
of the district. 

The soil of the ravines is of an alluvial type, differing only in te.x- 
ture from place to place. This clas^> of .soil requires constant culti 
vutiou, as, owing to its fineness, natural aeration is obstructed, and, 
on drying, the soil solidifies to the consistency of rock. The 
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re-establishment of sufficiently favourable conditions for vegetation 
IS the preliminary object ; this can only be done by improving the 
soil aeration and moisture co^^nt and can be at once effected by 
breaking up the compact surface soil and so aiding the gaseous 
exchange between the soil and air. This operation also assists the 
penetration of moisture into the substratum. It is also necessary 
to preserve the continuous gaseous interchange between the soil and 
atmosphere and to prevent further consolidation. Irrigation is, 
of course, impossible owing to the ruggedness of the ground. Soil 
cultivation, extended over several years, is impracticable in a forest 
estate owing to the comparatively low final returns, and could 
only be carried out for two years at the most, even if only valuable 
tree species were raised. It is considered, however, that if once a 
forest can be established the roots will penetrate in all diretitions 
into the subsoil and will break it up sufficiently to allow of aeration 
and moisture soakage. The shade of the trees will doubtle.ss prevent 
excessive consolidation, the litter and grass growth will retard the 
present rain wastage, and the water which escapes can be caught 
in small ponds held up by batidhs thrown across the ravines, or by 
blind ditches and embankments on the higher ground. It is also 
very important that cattle should be kept out of the plantations 
until they are established as, besides browsing, the tread of cattle 
liardens the crust of the soil and destroys all the effect of cultivation. 
For breaking up the soil no better instrument can be found than the 
tSabul plough, but owing to the roughness of the ground a great deal 
of work has to be done by hand. The C'hanga Manga plantations, 
near Lahore, which form, perhaps, one of the finest afforestation 
achievements in the world, exist entirely by irrigation, whereas in 
Rtawah where irrigation is not feasible, the plantations depend 
solely upon intense initial cultivation. It is not possible at present to 
say which system will produce the greatest net return, but the 
Ktawah plantations are no doubt hardier and less liable to insect 
and fungoidal attacks. 

The first noticeable effect of breaking up the soil and conserving 
the water is the disappearance of the original worthless grasses and 
their replacement by those of good feeding value. The water wastage 
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is further checked by the heavy grass growth and the bods of fhc 
nalas (ravines) become covered with turf. Sowings of vaiious forest 
trees have been made on the freshly biokcn up lands, and it is found 
that many valuable species can be raised, among winch niav bo 
mentioned teak, shishmi, kam/tar {Gmelina arbon-a), and hihnl. 
The success of these sowii^s during the last two years has been 
very satisfactory, and in many places the growth is so dense that 
it is almost impossible to walk through it ; many of the tr«>os 
sown in 1915 are more than 20 feet in height and are already lit 
for fuel. 

An examination of the conditions after these operations shows 
that the moisture penetration has very materially imjirovecl and t hat 
erosion has been effectively arrested : it is, however, essential that a 
broad protective belt of land at the head of the ravin-'s should be 
afforested to prevent further encroachment inland. Sonw‘ jMirtions 
of the areas, less liable to erosion, will be reclaimed as grazing gnmials 
and will be maintained by periodic cultivation. The improvement, 
of village grazing grounds throughout the province by working them 
on an intei'changeable rotation is a matter which deserves the attri- 
tion of the country so as to relieve the forests of grazing. Uj) to 
March 1917, 1,325 acres of ravines had been reclaimetl and afforested 
at a cost of Rs. 78,368, or approximately Rs. tlO per acre, inclusive 
of all charges. There is every indication that the cost can la 
considerably reduced, and that the ravines can be profitably utilized 
for fuel and fodder reserves. The plantations re(iuire very great 
attention and care during the first few years as tlaw ari! subject 
to the attacks of all kinds of enemies. 

The reclamation of ravines is a work suitable for famine 
labour as the work can be closed down at any time without leav- 
ing it incomplete and the extension of fodder reserves will be a 
valuable asset in time of scarcity. 

The reclamation of ravines is, in the writer’s opinion, however, 
somewhat similar to curing the pain without eradicating the main 
cause of the malady. The cause can be traced to the forest denuda- 
tion at the distant headwaters of the rivers, and it is important that it 
should be also dealt with there. Much has been done during the past 
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few years to preserve and extend the existing forests in the Himalayas, 
but much still remains to be done, or we may expect the fate of 
Babylon. Champollion in referring to the deserts of Northern Africa 
wrote ; “ Does any e.rime against Nature draw down a more dread- 
fid curse than that of stripping Mother Karth of her sylvan 
covering ? ” 



SJSLBOTINCr SUCIARfiANE RRFORE PLAVTINc*: SOME 
D BMONSTRATIVR EX PERFM ENTS * 


BY 

ARTHUR H. Rd^EXPELD. 


Int these days of liberal education, agricultural extension, and 
Nature study— in these times when Alendelism is discussed ity th<» 
liigh school youth and Darwinism is a ftreside topic in th(» home of 
the family of average education — the principle of selection of any 
plant or animal for the maintenance or improvement of its cluiriKUers 
would seem so axiomatic as to mnder e.cpmnu'nl'i along this line 
unnecessary. Nev'ertholess, it is often the case that the most contmo n 
facts are those which wo ignore in our daily agricultural routine, 
and it frequently happens thatoxjxu’iments along the most common 
linos of investigation, conducted on sound scientific and practical 
principles, result in calling the attention of the agriculturists to fa<it.s 
not unknown hut fortfotUin. In this article, recognizing as accept'd 
by every intelligent agriculturist the principles and value of selec.tion 
in general, we shall limit ourselves to des(;ribing and drawing some 
cx>nclusions from two series of ex|»orimcnts in the 'riuumian Experi- 
ment Station (Argentina), made while the author was <lirec.l.or of 
that jastitution, in selecting cane before planting. 

The selection was made principally with the object of planting 
cane as free as possible from infestation with the common moth 
stalk-borer, DUtlrctKt s(uxhfiralis Fab. form obltteirelliiii /ell.,*’ hut the 
lo.ssons gleaned from the results may be taken as indicative of the 
value of selection of cane in general. Selecting canes free of borer 
attack and the diseases introduced through the perfcirations means 

* li»*prodiiui‘fl from 7’/!#' InUrn'Uiortni Siufnr Jinirtint^VoUnwry 1018. 

^ Thp I Stujfir Journ/tl^ 1918, p|>. 18-19. 
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simply tho soloction of sound, healthy canes, and this is the basis 
of all seed selection. It must ]ms stated at the outset, however, that, 
on account of tho extreme severity of borer infestation when we 
began the experiments, the selection of the borer-free canes did not 
represent as careful a selection of other characteristics than freedom 
from the borer as we would have wished ; in fact, it was evident at a 
glance that the sel&Ued cane was inferior in general appearance, as 
regards size, development, etc., to the ordinary cane for the test lot. 
This was undoubtedly due to the fact that the larger, thicker canes 
offer individually a larger surface to tho attacks of the borer, with the 
result that in cases of very heavy infestation with the borer, a larger 
proportion of thin canes will be found free of the borer than of the 
thicker, better developed specimens. Hence, although these experi- 
ments were made on a basis of selection against borers only, common 
sense tells us that the improvement in results should vary in direct 
proportion to the thormghness of the selection. 

It is probably unnecessary, treating of careful experimental 
work, to call the attention of our readers to the fact that, outside of 
the actual selection of canes as free as possible from borer attack 
and the cryptogamic diseases which gain entrance to the cane through 
these perforations, there was absolutely no difFerence in any phase 
of the cultivation of the selected and non-selected plats of cane, 
the latter plat having lieen planted with the typo of cane usually 
planted in this province and elsewhere where selection is not resorted 
to — cane of good appearance in general, but without any attention 
having been given as to whether it was infested with borers or 
whether a good proportion of the eyes had been destroyed by this 
insect or other causes. In every case both lots received equal 
treatment throughout from the time of planting to that of harvest, 
both plats were exposed to identical climatic and other conditions, 
and every operation of cultivation, irrigation, fertilization, etc., was 
made in the two plats on the same day. 

The first experiment was begun by the author in August 1010, 
shortly after his arrival in Tucuman, and was one of the first experi- 
ments undertaken in the Tucuman Sugar E^qseiiment Station. 
Careful counts were made at frequent intervals of the number of 
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sptoabli above ground in the two sublots, the difforenoi iu ap)H»amne« 
between the plats planted with selected and unselected cuiie iHting 
most notable from the beginning of the germination, that planted 
with selected cane, for example, having the rows plainly delineated 
with healthy sprouts on 1st October, 1910, whereas only an 
occasional plant was found at that time in the nnseleoted plat. 
Table I gives the results of these germination counts at various dates, 
in number of sprouts above ground per row of 100 metres, the usual 
basis of calculation in Tucuman. 


Table T. 

Omnination comist in the- Jimt exjterhnetU. 


Plat 

Selected 

Uriflelected 


Oct I7rh 
15:) 

44 


Occ« I st 
606 
461 


Doc. 12tli Ittth 
1,203 
874 


Oop 

i.m 

942 


A study of this little table reveals some veiy interesting facts. 
It will lie observed that, in every count, the selected cane showed 
much better germination than the unselected- so much so, in fact, 
that all canes which existed at the time of lay-by in Decemlair couhl 
not mature, the number of matured stalks, however, still being far 
.superior at crop time in the selected plat than in the unselecbol. 
although there was an increase of stalks in the latter plat l«<wcen 
lay-by and harvest. Tt is interesting to note, also, that the a\erago 
weight of stalk from the selected plat was just 40 grin, more than 
that of the stalks harvested from the unselected plat. 

No clearer demonstration of the value of selecting t ano k on. 
planting could be desired than the difference here shown between 
L nimher of stalks germinated and produced in the two plate 
This difference in geminating strength is made a 1 the mom clea 
.when we study Table II, which gives us the 
cane yields of these two plats-of the crops of 1911 ^ 

mspectively-showing how this difference m gemmative potentiality 
is tmnslatodinto difference of cultural yield, beamg in mind always 
that the same or less money will be spent on 

per acre as on producing good cane, and, hen^. that the cistof 
^tivation per ton of superior cane is always vastiy infenor. 
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This table would appear to demonstrate, therefore, that in 
planting unselected cane we are only putting into the ground a vast 
amount of cane which cannot possibly germinate with full efficiency 
and which would have Ijeen much better made use ot by sending it 
to the mill, replacing it with selected canes whose potential getmina- 
tive power would have insured a more profitable investment in the 
plantation. 

Now let us examine for a moment the cultural yields of the 
distinct plats in the crops of 1911 and 1912. 

Table TI. 

Yidds ill tfu! first, serieji of experiments. 

Plant Stubblr 

Per row Krm. KgH. 

Plat KMl metres Per hectare Per row Per hectare 

Selected UTil 62.961 :»82-8 38.482 

IJn^olectea ... 776 .' 11,216 1SP3 31,766 

From this table we learn that the selected cane, both as j>lant 
and stubble, has given far superior yields to those of the unselected — 
over 20 per cent, in each case. This increase in i^rocluction, with 
the same or smaller cost of cultivation per acn?, certainly many 
times repays the small cost of s<dection, the only item of ex]iense, 
aluive all when wo consider that, in Tucuman at least, where cane 
is' left as stubble for many years, this selection has to be made but 
one year in order to reap the benefits during several. 

An interesting part of this experiment was the determination, 
by the careful examination of several hundred individual canes from 
each plat, of the percentage of canes containing living cane borers 
at harvest. The results of the counts showed that 37 per cent, of 
the selected cane plat contained live specimens of Diatrcea, whereas 
60 per cent, of the canes harvested from the unselected lot harboured^ 
this enemy of our cane fields. That is to say, that even in small 
lots, a careful selection of the cane, as free as possible from borers 
at the time of planting, gives direct results in the consequent infesta- 
tion with tlus insect. As we know that the moth of this insect is 
not a strong flyer, it is quite logical that this result should be very 
pronounced when selecting cane for planting large areas. 
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UUU 


III considering the qutstion of boivr infestalioji, i( must Ut 
borne in mind that the effect of lieavy infestation l»y this inst*c(. is 
very marked on the nianufacdiiring vahu.* of the eane iiarvestc'd, 
tending always to increase milling tlitlicnlties, decivase extraction 
and sugar content of juice, and invert a, part of tli.‘ erysiallizaltlt! 
sugar. Consequently any measure that we can take to reduce, tin; 
infestation with this insect gives us not (uily more cane per acre, but 
cane of far suiKjrior manufacturing \-alue, and ca/fc tt'hk-h will pnxiiwr 
IIS more siiffnr at vheaimr cost. 

The experiments just descrilwnl were made witli ordinary 
pui-pleeano (Oheribon)’ of the country, and, in order to contijiue the 
demonstration of the benefits of scdection (<» tlu) 'I'ucuman planter, 
another series of ex|X!riments was commenced in the winter t»f Ittl'J, 
using this time the. striped cane (»f the country as the liasis of 
(xnnparison. We will only rev'iew these e.v[«oinients lightly, as their 
results served in every way t») justify those from tlie tirst series. 
It may bo said in passing that, in order to vary the conditions as 
much as jxissible from those of the first exi>eriments, tliis cane was 
planted in unirrigablo land, tlie previous scries having Jiad irrigation. 
In both series the cane was planted in rows o ft. apart, employing 
two complete running rows for planting,* and m both series, to 
facilitate examination for Ijorer attack in the sidccted lot, and to 
have conditions equal with the cane for the chesek lot, flu? cane l<»r 
planting was liand-stripped. In both sisries, also, the se(?d cane 
was cowrod in the row's with a small shau! plough in.sfead <d with 
spades, as is usually practised in Argentina. 

As in the previous exp<!rimeiit, three gtirminution c<»uiits were 
made during the spring, with the lesults shown in lable III. 

Tab^k III. 


GermiiMlioa couiUs in the second exjierhnent. 


put 

Seleeted 

Unaelected 


Oct. 18th OcfJtith Nov. Uth Crop 

140 356 

12(1 -JO-i 464 524 


Although the dilfcrence between the miinlx^r of sprouts above 
ground in the two plats is not so striking as in the counts of the hist 


^Tfte IntentnliotMl Sutjar JvurnfU, 1917, pp. 20—23. 
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serioB of oxporimonts, they nevertheless plainly show the advantages 
of selection. 

Now, let us see the results of the crop noade on August I5th, 
1913. 

Table IV. 

Yiddn in tJm second series of experiments. 

Plat Kg*, per row of 100 metres Kgs. oana per hectare 

Selected ... 662’H 43,746 

Voselected .> 647*7 36,148 

Here, again, we find more or less the same increase of yield of 
the selected over the unselocted cane as in the other two crops — just 
a little over 20 per cent. — all of which gain represents pure profit to 
the planter, as ho would have spent the same amount, or more, 
in cultivating an acre of the unselected cane as of the selected. An 
idea of what this profit meant in 1913 may be obtained from the 
fact that in tliat year cane sold at about one poimd and a half 
sterling per ton, so that the not profit to the planter in that year 
from selecting his cane for planting would have been in the neighbour- 
hood of four and a half pounds sterling acre, with every 
probability, furthermore, of obtaining additional profits for several 
years to come in the stubble cane. 

We consider the results of these experiments to be very striking, 
and trust that they may induce a few readers of the Internaliotud 
Sugar Journal to undertake a more systematic selection of their 
seed cane, always bearing in mind that the cane rejected for seed 
does not represent a loss in any sense as it can always be sent to the 
mill for grinding. 



SCIIO^JTIFIC PROUUI4SS IN SIKJAU ClJr/nVATl()X ’AM) 
MANIIFACTUUK IN JAVA DURING TI£H 
LAST TJ1REJ4 YEARS .♦ 

BY 

II. C. PJllNSKN (JKKULllJS, riiJ). 

As we had occasion to incution in a fornuM* article in this 
Journal ^ on the Java sugar industry, the sugar crop of IIH t proved 
a bad one, and the 1915 crop, which was then reported as threatening 
to become worse still, came fully up to the most gloomy tjximctations. 
In 1914 the total output of sugar was 1,382,825 long tons : 
the sugar produced per acre amounted to 8,(>70 lb., with a yield ol 
9*28 per cent, on the weight of cane ; wliile in 1915 the ligurcs were : 
t/otal production, 1,299,272 long tons ; production per acre, 7,780 lb, ; 
yield per 100 of cane, 9’15. 

A series of very dry years had drained the water sources in the 
mountains, with the consequence that insufficient irrigation watei 
was available for properly raising the crops. Riw) cultivatioji \\ms 
backward ; consequently the fields were not vacated for cultivation 
with cane at the most favourable period, and, furtlKu*, there was also 
a lack of water for the irrigation of the young cane plants, all of which 
caused a serious shrinkage in the production. It is evident that the 
cane, which had suffered fi-om the unfavouralde cojiditions, did not 
resist the attacks of diseases and animal pests, and thereby yielded 
less return than it would have been able to do if these misfortunes 
had not befallen it. 

It is not to be wondered, therefore, that many onlookers, who 
saw the attacks of the diseases and pests, but who did not pay ul 
attention to the primary causes which had stimulated their activity, 

• Keprintodfrx>mJrA. InUr^uUioml Sonar Jaariml, February IIUH. 

* Tht InUraalioH'il HiH/ur Journal, 1016. I»- 4fi*- 
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mistouk the cHcct for the cause and complained of slackness in the 
eradication of disease and insect pests, and also spoke of a degenera- 
tion of the cane, it having, they urged, outlived its use and needing 
to be replaced by a new and sounder variety. 

It, however, soon became patent that, although the complaints 
were not entirely without foundation (as we shall see later on), the 
real cause was the bad weather and the great droughts which 
prevailed during the vegetative periods of the cane for the 1914 and 
1915 crops. The cane was not replaced by any other variety, the 
diseases and insect pests were not more strictly countered than 
before, and yet the 1910 crop, and still more so that of 1917, were 
much bettor ; and the latter may even l>e considered as a record 
crop, as far as the output of sugar per acre is concerned. The real 
hgures are not known in Holland yet, as the records of the 1916 
crop, made up in Java, have got lost during transit to Europe, and 
duplicates have not arrived, while telegrams fmm Java to Holland 
have been held up by the British Government since October 2nd, so 
that no information by cable could be obtained. Yet from inside 
information we can mention some figures, which show that the 
total area has not been increased to any notable extent. The ciop of 
1914 was raised from 366,000 acres, that of 1915 was the pioduct of 
371,964 acres, that of 1916 was of 387,917, while the latest estimate 
of the area for the 1 917 crop amounts to 394,350 acres. The incren.se 
in acreage is therefore decidedly insignificant and does not -imply 
anything but a normal extension in small lots ; and this fact is in 
striking contradiction to the opinion expressed in some sugar papers, 
that the Java sugar industry has extended itself enonnously as a 
consequence of the war. The area under cane has remained pretty 
much the same, the number of factories has not changed, new 
machinery has not been installed, not being, by the way, ptjssible 
because the carriage of heavy machinery to such an out-of-the-way 
spot as Java was impracticable during the period of the war. In 
most, cases oven heavy repairs have been impossible and renewals 
have not been thought of, so that when Java has seen her sugar 
production greatly increased, this is only due to the fact that in the 
previous years the crop had been bad, that of 19i6 normal, and that 
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of 1917 extraordinarily good. Tlie 1910 ci-op lots Ooon put at a 
tigure of 1,591,181 tons or 9,193 Ih. per acre, while tloit of 1917 is 
estimated at 1,800,000 tons or 10,107 Ih. per acre. 

This shows how great the iiiflueiice of the weatlitM lias heeii ; if 
even made up for the want of uitiiigenous luanun^s. tlie ex|HM talioii 
of which to Java had been interfered with by the beliigoieni i.o\mm s. 

Tn our 191o article on this subject we had the op|joiiiiiiitv of 
mentioning that the new seedling varieties grown m .Java were no 
longer so healthy as originally, and that many observers a.scribcd 
the inferior results of the crops during the years JOPi to loi,-* (o a 
so-called degeneration. In fact, the canes iais(>d from lops of l ane 
taken from the old fields when being harvested .showed ever-ih‘creas- 
ing results ; they remained small, dried nji (piickly, contained a jHior 
juice, and, in short, behaved just like onr ohl Black CherilsMi cam. 
in its bad days, so that the old times of the ariT/i disea.so .scemeil to 
have returned. 

Our readers are aware, that aliout the year 188.) the excellent 
Variety, then universally planted in Java, was attacked liy a disease 
and as a consequence almost totally wi]>ed out of existence. It 
was found that the good qualities of that cane could be maiutained 
if the young fields were not planted from tops taken from the idd 
cane, but were raised from young canes grown .specially to that 
end in remote, mountainous spots where they v/ere immune from 
disease. This palliative saved the situation foi- a long while, till 
the advent of the brilliant new cane varieties raised from seed and 
propagated by cuttings ; but the expenses incurred in the special 
raising of young canes in distant spots and the transjiort of the 
cuttings to the cane districts were so high as to compromise 8oiiou.sly 
the profits of the sugar estates. When therefore the seedling canes 
proved a great success and gave a progeny ivhich kept its good 
qualities after being planted from adult canes cut at their period of 
ripeness, this method of propagation was followed, just as in every 
other cane-grow ing country, and all the money, formerly spent in 
the nursery fields, was saved. 

It appears, however, that in the climate of Java this method 
is not practicable and leads to inferior results in the long run. The 
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unfavourable weather of the last few years has emphasized the 
situation, and the planters have, to a great extent, resorted to their 
old method of planting nursery fields for tops in favourably situated 
spots. The much better results of the 1916 and 1917 crops are 
therefore not exclusively duo to the better weather, but also more 
permanently and more reliably to the greater care bestowed on the 
planting material. 

Tn years such as 1915 and 1916, when the price of sugar was 
high and sales went smoothly, the great expense connected with 
this method of piocuring seed was not unduly felt ; but it is very 
likely that prices will not remain indefinitely on a high level and, in 
fact, in Java they were not high in 1917, with only one-third of the 
ci-op exported up to the end of November, and the balance of over 
a million tons lying idle in the warehouses on 1st December for want 
of ships to carry the sugar to the destinations where it is so badly 
needed. It is therefore not surprising that serious measures arc 
contemplated with a view to reducing expenses. 

A projK)8al has been made that carefully selected healthy canes 
of the good varieties should be planted in a special field in the hills 
where every cane plant is cared for individually, and where a most 
vigilant watch is kept over them, so us to procure the soundest and 
best specimens possible. Some of them are kept there and planted 
afresh, while others arc transplanted to another spot and propagated 
under good observation. The tops grown there are distributed to 
the sugar estates, which can multiply them or plant them in their 
fields just as they like, but they do not plant new fields with the 
tops of adidt canes. If during that period a cane becomes diseased, 
it ends its career and also its disease in the cane mill, and new fields 
are planted anew with tops from the new generation reared in the 
mountain nurseries. In this way it is contemplated to obtain sound 
and rich canes with a minimum ^of expense. 

At the same time efforts are constantly made to raise new 
Varieties, which will have to replace the old ones in case these 
should get hopelessly diseased. In former times, the raising of 
these Varieties was done without any thought-out plan, and had 
mure the character of a lottery than of good scientific arrangement. 
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If a good variety had been obtained, no one eonUl trace bai^k its 
origin, and, in order to remedy that, the Experiment Station now 
raises seedling canes on Mendolian principles, and cuvefntlv rei ords 
the progress made in the cross-fertilization of canes from ditTermil 
varieties. If once, by this methodical research, a new variety is 
evolved, ivhich combines excellent qualities, this cane may at any 
moment bo obtained again by following the lines laid out in t he plan 
and noted down in the records of the Expeiiment Station. I’p to 
this moment the scientists of the station have not yet laised a 
variety which can replace the excellent ones now in cultivation, Init 
they are confident of reaching tJieir goal and jH-esenting tin* iialnstry 
not only with a good sound cane, but also with the recipe to g(*| it 
again, if through misfortune the one now obtained sjiould lose its 
qualities. 

No new discuses or serious attacks of insects have l»ccn recorded, 
save, of coumi, the already-mentioned consequcnccis of tJie dronglit. 
and unfavourable weather which weaken the cane and make it 
suffer more than in ordinary times. Oood work has Iwmi done by 
the entomological staff of the Experiment Station in observing and 
studying the parasites of the lM)ring caterpillars infesting tiie cane. 
The habits of a great number of wasps. Hies, and ot her ]>arasilcs, 
attacking both the eggs and the catcrpillai’s, were studied, and the. 
best way of disseminating these over the cane fields was iricsl, 
with good results so far as could be ascertained in so dillicult' 
a matter. 

The boring cateipillars constitute the woi-st cncniic's of the cane 
among the insects in Java, and every expedient to reduce their 
number is cordially welcomed, but the habitat of the grubs in the 
interior of the stems pmtects them so well against attacks by 
parasites that the contest with these borers is a Very difficult one, 
even with the aid of our little helpmates, the ichneumon Hies. 

The war has put a temporaiy stop to the trials made in mecha- 
nical soil tillage. Extensive experiments were being made with 
dig ging machines, motor-ploughs, Archimedian screws propelled on 
railway trucks, and other devices, but in these times the machinery 
shops arc tnalfing other implements than agricultural ones, and 



^06 AORicoijTUltAL JOURNAL OF INDIA [icili. IV. 

even if they made them they would not be shipped to Java ; and 
consequently nothing new can be said on this topic. 

The geological survey of the districts devoted to cane cultiva- 
tion, prepared by the surveyois of the Experiment Station, has been 
completed, so that the different strata of land can now be charted, 
thus enabling the planters to see at a glance what particular kind 
of soil they have in their different fields, and so ascertain how best 
to till and fertilize these, and with what cane varieties to plant in 
order to gain the best results. This feature is of much value for the 
future, as thereby the experience of contemporary planters is no 
longer utilized solely by the workers of the present generation, but 
may serve for the advantage of later ones, who can find in the 
archives of the estate the results of work based on the scientific 
survey. 

'rhe problem of fertilizing has undergone a change witliin the 
last few years through a shortage of sulphate of ammoma which 
constituted the most universal fertilizer for sugarcane in Java. In 
some places a little supeiphosphate was also used, but in general 
sulphate of ammonia reigned supinme. 'L'lie Clermau pioduct could 
not be imported, while the British and Japanese supplies were iwit 
allowed to be shipped to Java, and the plantci’s were compelled to 
look out for substitutes. -Extensive experiments luul showed in 
former yeai's that every nitrogenous fertilizer could be applied to 
cane ; that ammonium sulphate was by far the cheapest, the most 
handy, the best to store and distribute, but that Chile nitrate and 
the organic fertilizers, such as castor oil and gioundnut cakes, bat's 
dung, etc., were also good in use, but had either disagreeable pro- 
perties or attracted moisture from the atmosphere, or were not so 
economical. In these days when we have no choice, all these 
secondaiy considerations must be disregarded, and hence the 
substitutes which in ordinary years were neglected are now 
generally used with good results. 

The manufacture of sugar has nut found an opportunity for 
recording new features in the years under consideration, which is 
not to be wondered at, considering the difficulty of obtaining new 
machinery and the very smtdl chance of getting renewals or 
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improvements executed. The experiments made in .lava hy the 
TiXperiment Station people with the Messehaert grooved rollers 
have not been successful, and contrast strongly with the results 
obtained in Hawaii. 

It appears that the cane fibre in .Java is much liarder than (hat 
in Hawaii, and this circumstance is of great signiticain-e in lla* 
extraction, since the good results which the new appliance has ha«l 
in the Hawaiian Islands have not been exjHMhuiced at all in .favii. 
A commission sent out to the Hawaiian Lslaiuls with an aim U* 
investigating the results obtained with tlic .^oarby shredder came 
to the conclusion that the Hawaiian bagiisse is much more easily 
reduced to a soft pulp, thus readily giving up its juice, while in .Java 
the fibre is much harder, and the parenchyma on the contrary 
rather soft, so that it forms a sticky mass with the hard fdire. They 
believe that if the cane in .lava is shredded by a SiMiby shriMhler, 
which breaks up even the hardest rind, the condition of the bagassi* 
may become the same as in Hawaii, and t hat, after passing it through 
the shredder, the Messehaert. grooving of the rollers may have a 
very beneficent intiuenco on the juiiie c-xtraction. • 

It has been observed that. the mill control, as required by the 
E.xperiment Station, was much too intricati; an»l Urn troublesonu^ 
for practical use, and that coasidei'abhi simplification might la^ con- 
.sidered. The result of recent deliberations was. hoW(*ver, that tlu* 
figui'es required were really necessary to obtain .1 good insight into 
the milling work, and that it was obligatory to collect these 
data in order t.o seive as a basis for improv(*ment as soon as a 
falling-ofi in the efficiency of the mills wjis notic<(d. 

An example of the excellent re.sultK of careful mill control is 
given by the fact that large losses of sugar, which till nwently escaped 
detection, are now brought to light by the close contnd. ft was 
originally the custom to ascertain the amount of .sugar in juice and 
in bagasse, and to consider the amount of sugar in cane to lie the 
sum of these two, making no allowance for unaccountable loases 
during milling. The new control records the amount and sugar 
content of the different mill juices separately, and that of the t/ital 
of the mixed juice ; .and it found in many instances that the amount 
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of sugar in thu mixed juice was smaller than that of the sum 
of the component pai-ts. This strange phenomenon could not 
be ascribed to a personal error, as the weighings and determinations 
were all made on the same scales, with the same instruments, and by 
the same individuals, and, notwithstanding, always tended in the 
same direction. It was found that in the tanks, gutters, collectors, 
etc., of the juices, especially those of the maceration with last mill 
juice, such huge amounts of bacteria, yeasts, and fungi could 
accumulate, that large quantities of the sugar, amounting to as 
much as 6 per cent, of the total quantity, were lost by inversion. 
The new ox)ntrol can detect these losses, which may be rather easily 
overcome by continually cleaning the conducts through which the 
juices pass or even by using double sets of tanks, suction pipes, 
collectors, stone-catchers, etc., of which one set is cleaned and 
disinfected, while the other one is working. This rather simple 
device has already reduced these unaccountable losses in many 
factories to an insignificant fraction of their fomer sum, thereby 
proving that they had really existed and were not a consequence 
of cTrors. 

The manufacture of plantation white sugar is still of the greatest 
interest for the Java sugar industry, since not less than one-half of 
the crop is sold in this assortment. I'he experiments made with 
the new patent decolorizing carl)on, Norit, appear not to have had 
the desired result, as the factory in which extensive experiments 
have been made still continues to sell refining crystals and no wliite 
sugar. The obstacles connected with* the revivification of the 
charcoal appear to offer great difficulty and the patentees advise 
us now to use the powder for the decolorizing of dissolved raw 
sugar instead of for the juice. The process becomes therefore a 
kind of refining process instead of sugar manufacture direct from 
the juice. , 

Discussions as to which process — carbonation or sulplutation — 
is the most economical and the most reliable, are not yet finished ; 
both have their advocates, and that proves that the difference cannot 
be very g^at, for if it was, the question would long ago have been 
settled. 
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A new crisis has arisen for the Jiiva siigar in«liisfr\' on accminl 
of the difiBculties over the transisirt of sii{»ai-. As we mt'iitatned 
above, one million tons of sugar of the 1916-17 emp are still waiting 
transport at a t&ne when usually all sugar is shipjx'd. It is dear 
that the usual storage accommodation is insufficient to stock that, 
quantity, all the more so as other Java products such as collVe, tea, 
tobacco, spices, etc,, are also held up for transport ami meanwhile 
demand godown space. The factories have built stoivs to hold t he 
sugar in, and though these are necessarily emergency buildings, 
they had to be constructed in such a way that, at any rate, the 
moisture of the air, during the rainy monsoon from October to 
April, did not affect the sugar and cause it to get moist. 'I'he 
problems connected with the proper storage of thc.s«‘ largo 
quantities of sugar have been energetically studied, and we are 
sure that, guided by the experience and the iiu'estigations 
conducted for years in the provdnee of storing sugar during the 
rainy season, the manufacturers will liave taken every precaution 
to maintain the good quality of their .sugar till the time come.^ 
when transport will he noiinaJ once more. 



MOTOR TRACTORS : UTILITY FOR TILLAGR PURPOSES. 


Thb Engineering Correspondent, of The Times of India, in a 
letter, dated Tjondon, April 9th, 1918, writes 

A recent paper read before the fnstitntion of Mechanical 
Engineers by Mr. Arthur Amos, of the School of Agriculture, Cam- 
bridge University, entitled “ The Utility of Motor Tractors for 
Tillage Purposes,” is of considerable interest at the present time 
when the application of mechanism to agriculture is assuming ever- 
increasing importance, even where laliour is relatively cheap. 

The author states that the chief value of the motor tractor to 
the farmer is that it enables him to get his ploughing done quickly 
when the texture of the land is liest fitted for the work, instead of 
lieing compelled to continue ploughing with horses for long periods 
when soil and other conditions are not really fit. This gives the 
farmer two great advantages ; first, the subsi^quent cultivations 
necmsary to produce a seed-bed are reduced by perhaps 50 per cent. ; 
and, secondly, if a field is ploughed quickly after the previous crop 
is removed, weeds are prevented from overrunning the land and are 
consequently more easily kept in subjection. 

At this stage it may be well to state the three most important 
factors which determine the texture or friability of any soil (there 
are others of lesser importance). These are : first, the size of the 
particles oom|)osing the soil ; if the soil consists mostly of large and 
c-oarse particles, then the soil is generally friable and easy to cultivate, 
as for example, sandy and gravelly soils ; but if the particles are 
small, then the texture becomes more tenacious and sticky, and 
friability is bad ; such soils are generally called clays. Between 
these two extremes all intennediate types of soil exist, f^condly, 
texture depends upon the degree of wetness of the soil ; most soils 
when wet (especially the clays) are characterized by a tenacious, 

( 710 ) 
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sticky texture, require greater power for cultivation, and become 
paety if cultivated, so that subsequently they are ditticult to convert 
into good seed-beds, because such a pasty condition ]nvvent.s the 
clods from breaking. As the soil passes from a wet to a mor«‘ dry 
yet moist condition, this sticky character disapfxMrs and the 
texture becomes more and more friable ; in this condition the land 
is easy to plough, and the resultant ploughing is more easily con- 
verted into a good seed-bed. If, however, drying is continued and 
the soil becomes quite dry, it often sets so hard (es|x*cially on clay 
soils) that it becomes impossible to plough, and only very |H»werfnl 
cultivators, such as those drawn by steam engines, are able to break 
the land. This dry condition of hard texture of the sttil. however, 
presents one very marked contrast with the bad texture due lo 
excessive wet, namely, that w'hen such diy. hard soil is broken up 
and subsequently becomes moist with rain, it crumbles into an ideal 
seed-bed like a lump of quicklime. At present there is no motor- 
drawn implement which is able to deal with this hard condition of 
clay land, but it is not impossible that some new implement may 
be devised to act as a cultivator for use with high-speed engines 
under such conditions. Thirdly, the texture depends upon the 
previous cultivation of the land, whether it has been recently 
cultivated, in which case the surface of soil cultivated is loose, 
or whether it has become consolidated by long weathering and 
the trampling of carts, horses or sheep ; in the former case the 
furrow is more easily turned, but the loose .suriace pres»‘nt.s 
greater difficulties to the effective grip of the tractor wheels 
on the land, and movement may be impossible ; in the latter 
case the work of the tractor is increased, but, as in the case 
of a clover stubble, the surface is so firm and solid that the wheels 
obtain a good grip. 

B*rom these considerations, it is obvious that motor tractors 
have to plough under a great variety of soil conditions, so that 
it is not to be expected that any one tractor will be the best 
under all circumstances. With this introduction, it is possible to 
examine some of the points of’ agricultural importance in the motor 
tractor. 


47 
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Power and weight. 

It would seem hardly necessary to emphasize the importance of 
the tractor being possessed of ample power, but every one may not 
appreciate how greatly the power required for ploughing different 
conditions of soil varies. Perhaps the case is best illustrated by 
reference to horse -ploughing ; on some light land three horses will 
plough with a two-furrow plough two acres in a day, whereas on clay 
land three horses may only bo able to plough half an acre a day. 
It follows that the ploughing of one soil may require four times the 
power required by the other, and a tractor that does good work on 
the one will fail completely on the other. 

The logical conclusion from this would seem to bo that one type 
of tractor should bo designed for tho light land and another for the 
heavy land, but whilst this may bo carried into practice to some 
extent, it cannot completely solve tho difficulty, for on very many 
farms some of the fields are composed of heavy and some of light 
land, and moreover in tho same field the texture of the soil may 
suddenly change as one passes from one soil typo to tho next. These 
difficulties may bo overcome, partly by using a plough With fewer 
breasts for ploiighing heavy land, partly by changing spied when 
the soil varies, but much the most sensible solution of the difficulty 
is by fitting the tractois with engines capable of developing ample 
power for tho work for which they are designed. The tractors in 
use in England at the present time vary greatly in weight, from 
about 20 cwt. up to 5 tons. From two points of view weight is 
advantageous : thus weight generally signifies greater strength in 
construction and less wear and tear ; again, a heavy tractor can 
often obtain a better foothold than a light one upon the land over 
which it travels. On the other hand, a heavy tractor when used 
for ploughii^ suffers in comparison with light tractors in three 
distinct respects. First, a heavy tractor must consume a consider- 
able portion of its power in merely transporting itself across the field, 
and this consumption of power increases very greatly when the 
surface is stdt and the “ going ” is bad ; secondly, the dead-weight 
of the tractor is a very serious handicap upon hilly land, whether, 
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as is usual, the ploughing is done directly up and down hill, or 
whether it is done across the slope, in w’hich case the heavy tractor 
tends to slide down hill ; thirdly, and this is the most serious reason 
agriculturally, a heavy tractor may do untold damage to the 
texture of the soil over which it travels. 

When the soil is dry, no matter whether it bo a light or a heavy 
soil, the pressure of heavy tractor wheels on the soil occasions no 
damage to the texture of the soil ; but when the soil is moist or wet, 
then the pressure of the wheels tends to squeeze and paste the soil 
into a consistency resembling brick-earth “ pug ” (the condition 
into which brick-earth Is worked before l)eing moulded into th(^ 
shape of bricks). This condition is fatal to the producing of a seed- 
Ijed and to the growth of crops, and, if produced on heavy land, 
may take a rotation of crops (say five years) to rectify. On light 
soils this condition is much less likely to occur, and if it occurs can 
bo much more quickly rectified. 

On light soils generally, and on other soils in a dry state, there- 
fore, a tractor weighing 3 tons to 5 tons may lie quite inadmissible, 
but for ploughing heavy land or loams in moist condition such 
heavy tractors, unless pro\'ided ydth caterpillar wheels (and these 
do not obviate the damage completely), are unsuitable. For such 
ploughing, tractors weighing 30 cwt. or less are more suitable, and 
e\’en these must bo used with discretion ; unfortunately, so far as 
the author is aware, only one such tractor with sufficient powiir, 
and this in very shiall numbers, is available. 

The conclusions to be drawn from those remarks are twofold ; 
first, that actual strength required in the construction of different 
parts of the tractor shall be accurately determined liy experiment 
and not by guesswork ; secondly, that when this is known the 
framework shall be lilierally composed of best steel insbuid of ir<»n, 
so that weight may be reduced. 

Speed. 

Perhaps the most important factor upon which the rab? of 
ploughing depends is the speed at which the tractor travfds : the 
greater the speed the greater the area accomplished ; consequently, 
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it is desirable to obtain as high a speed as possible unless this advan- 
tage is counterbalanced by some disadvantage. A further reason 
for maintaining a comparatively high speed is that the friction 
exerted between the soil, on the one hand, and the vsoious parts of 
the plough in contact with it, is a function of the areas in contact 
at any one time and not of the length of furrow ploughed per unit 
of time ; consequently, a plough hauled at a comparatively high 
speed experiences no greater friction than one hauled at a low speed. 
It should be, of course, stated that the plough does other work 
besides overcoming friction, which is not reduced by greater speed. 

In the case of horse-ploughing the best speed is largely decided 
by the speed at which the horses can develop between 2 miles and 
2^ miles (the normal rate of horse-ploughing is about 2 miles) per 
hour, as a resiilt of this nearly all types of ploughs have been evolved 
to suit this speed, and it by no means follows that this form of plough 
is the best for ploughing at a speed of 3 miles or 3]^ miles per hour, 
a speed at which tractors might well work ; certain it is that some 
ploughs hauled at such speeds by motor tractors accomplish very 
bad ploughing. Nevertheless, because of the eminent advantages 
of this higher speed, it is desirable that both tractor-makers and 
plough-makers should consider these points, and test such problems 
experimentally. 


Wheels and grip. 

When the surface of the land is dry and solid, tractor wheels 
experience little difficulty in obtaining an efficient grip of the surface, 
but wlien the surface is loosened by previous tillage or by wet 
weather, the difficulty of obtaining foothold is Very great. A 
variety of devices have been tried for overcoming this difficulty, 
most of which may be classified under two headings : first, extend- 
ing the area of contact between the wheel and the surface of the soil ; 
and, secondly, attaching grips or studs to the wheel surface so 
as to obtfun greater friction. 

The former of these objects may be obtained either by using 
driving wheels of large diameter or with wide tread, but the best 
method of improving the grip on this principle is by the so-called 



koTott tractors: utility for tillaor purposes 7l6 . 

caterpillar wheels. Theoretically this is an ideal method of attaining 
the end in view, and in practice the method succeeds and gives to 
the tractor the best grip on a loose or slippery surface ; but one 
practical difficulty arises, namely, that grit and dirt is alwa 5 rs present 
in the bearings and working parts between the drivn and the tracks 
which consequently undergo rapid wear and tear. But because 
this method does give the best grip, and because it also enables the 
weight of the tractor to bo distributed over a wider area and thus 
prevents packing of the soil, it is worthy of extended trial and 
experiment to minimize this adverse featui-e of wear and tear. 

The second means of overcoming slipping by means of grips 
or studs attached to the outside of the driving wheels needs careful 
consideration. It should be recognized that such studs or grips 
press upon the soil in tfwo directions as the wheel revolves, partly by 
a vertical pressure and partly by a lateral pressure, and in general 
it may be said that the vertical pressure by consolidating the soil ia 
harmful, whereas the lateral pressure has a stirring tendency which 
may be beneficial, especially when one driving wheel runs on the 
subsoil in the open furrow. It follows that blunt studs should bo 
avoided, and that more pointed and perhaps longer studs or grqw 
will occasion less damage to the soil. 

In the case of the lighter motor ploughs and tractors, it is worth 
mentioning that the practice of running one driving wheel in the 
open furrow (provided it is not so wide as to pivas on the furrow 
already turned) is desirable, because in this position the soil during 
the ploughing season is firmer and generally drier. 

Turuino at heaulanus. 

One of the most serious drawbacks in the use of the motor 
tractor with the common type of multiple plough is the necessity 
for wide headlands ; many of the tractors require one of from 
6 yards to 10 yards according to the type of tractor, because they are 
unable to turn short. A further consequence of this is that the 
motor tractor has to travel a long distance along the headland, on 
the average 30 yards to 40 yards at each end, and cases are within 
the knowledge of the author in which in actual use the tractor has 
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beon running 80 yards and 100 yards along the headland at each 
end. Now the average length of plough furrow 'will be about 
200 yards, and assuming the run along the headland averages 
30 yards, the time lost at the-headland will amount to one-seventh 
of the running time of the tractor. This is a very serious waste of 
time. 

The diificulty does not arise in the case of steam-ploughing, 
because for this purpose a balanced plough is used which simply 
requires to be toppled over at each end, and it seems to the author 
that no insurmountable difficulty would be experienced in designing 
such a three or four-furrow balanced plough for use with motor 
power. Such a motor plough would need to have the motor placed 
in the centre of the implement ; it would need reverse gears similar 
and equal to the forward gears, and would need two sots of controls : 
the ploughs would be balanced before and behind. 

The advantages of such a machine for purposes of motor- 
ploughing are very great, some of the more important are enumerated 
below : — 

1. Time lost in turning would bo greatly reduced. 

2. The headlands could Iw reduced to very narrow limits. 

3. T’he headlands would not bo crushed by frequent passage 
of the motor upon them. 

4. The plough would start at one side of the field and work 
back and forward until the opposite side was reached. All the 
furrows would be turned in one direction ; there would be no lidges, 
no open furrows, and no awkward narrow widths left for the 
horses to finish. 



NOTR ON THE BALING OE SHzVPTAL AND LUCERNE HAY 
EOR ARMY TRANSPORT.* 

By 

ALBERT HOWARD, O.I.R., M.A., 

Imperial Economic Bolanisl. 

Tiie (lilHouJty in baling shajtal (TrifoUiirn rcsitpiiKtlum) and 
Income hay, undor the dry conditions of Quetta, is to obtain a close 
bale without, at the same time, damaging the j)roduct. J3oth these 
fodders dry out so qiiickly an<l Iwcoino so brittle tlvat it is almost 
impossible to bale them without considerable loss of leaf— the most 
nutritious portion of the fodder. 

Those difhcultios have now Iwen overcome. If sjiajtal or 
lucerne hay is allowed to dry outright in small stiuilcs, the brittle 
fodder can bo got back into condition by watering the heap on 
the outside by means of an ordinary watering (saiv an<l by (jovoring 
it up for 24 hours with a tarpaulin or a small tent. The moisture 
then penetrates the heai) and brings the fodder into condition for 
handling and baling. The outside layers are ofteji a little U>o dam]>, 
but if these are allowed to dry in the suu, for an hour or so, the 
extra moistme rapidly evaporates. The amount of wabsr required 
is about 10 gallons for every 150 cubic feet of stacked fodd(»r. To 
enable the moisture to spread evenly, heaps l4' + 3'5^x 3' are quite 
suitable. Some judgment is required in baling the moistened 
fodder, but a little practice will avoul any danger of pressing too 
damp. The best stage is when the fodder is just lioginuing to fetd 
brittle. 

At the suggestion of Brigadior-Cleneral Cook, R. G. A., and 
with the assistance of Major Hislop, exiwrimonts have brjon mad<5 at 

* UepriuUsa from tlio JuuriMl of Ditiripioj a>ol iMiiy i'armooj <« holta, v..l V, jit i 

( m ) 
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Quetta to determine whether or not these leguminous fodders could 
he baled close enough to meet Army transport requirements. 
These experiments were duly carried out on August 1st last, by 
moans of the Boomer press at the Supply Reserve Dcp6t, Quetta, 
with lucerne brought into condition by damping as indicated in 
this note. 

Two kinds of bales were made with the Boomer press, (1) with 
lucerne only and (2) with chaffed lucerne and hhusa in equal parts by 
weight, mixed ready for feeding. The lucerne by itself was found 
to be the more easily compressed. The size of a maund bale of 
lucerne was 30" x 16" x 13* (equivalent to 97 c. ft. to the ton). The 
size of the mixed lucerne and hhusa bale was 31" x 17"x 13* (equi- 
valent to 105 G. ft. to the ton). The press had not been used for 
some time and was a little out of adjustment or it would have boon 
easy to compress to 9P cubic feet to the ton— the Army standard 
for pressed hhusa. There is no doubt therefore that these leguminous 
fodders can be compressed to the required degree. The military 
jidvantnge of the mixed bale is obvious as the fodder is ready for 
feeding, and the trouble on active service of dealing with two sorts 
of bales is obviated. 

As regards keeping qualities, there is every reason to believe 
that no danger need Iw apprehended from this source. Two bales 
were opened on August 24th, twenty-three days after they were 
made, and the fodder in both the lucerne and mixed bales was in 
perfect condition, with no trace of sourness or mouldiness. A 
number of others were kept till the following April and were found 
to have suffered no damage. 




THE EFFECT ON GERMINATION OF COTtON SEED OF PASSING 
THE KAPAS THROUGH THE OPENER.” 

It is the general custom in the Punjab to pass kajm (seed 
cotton) through an “ opener ” before ginning. This practice is 
also common in many other parts of India, notably the United 
Provinces, Central Provinces, aijd Sind. In the latter the /kftjxis 
is passed through two openers. The object of passing through 
the opener is to get rid of as much leaf and dust as possible and thus 
secure a l)etter “ class ” or “ grade ” of cotton being turned out 
on gimiing. It is commonly believed that the germination of 
American cotton is adversely affected by this treatment, especially 
if the funicle is broken. With a view to clear up this matter, the 
writer carried out some tests at Lyallpur under Mr. Roberts' 
guidance. The results are given below (Tal)les 1, II, and fll). 

Tablk I. 

Showiny the germiwttion percentage of cotton seed with imnled lips 
(panicle) intact and the tips broken, 

MAY 1915. 

Kind of sample Funicle broken Funicle intact 

i’er cent. Ter cent. 

DashI cotton seed ... ••• ; 


( 7iy ) 


American cotton seed 


74 


70 
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Table II. 


Sliowmj llie relative (jermiwitmg ca-pacity of cotton seed imsed through 
the “ opener ” and that not so passed. 

APRIL 1917. 


No. 

Kind of cotton 

Passed ot 
not passed 
through the 
“ opener ** 

Immature seed 

Foreign seed 

Broken seed 

'O 

$ 

(B 

-ts 

o 

o 

c 

Total 1 

Percentage of 
good se^ 

Germination per- 
centage of good 
seed 

Germination per- 
centage of seed 

> 

Deshi cotton seed Gojra 

Not passed 

63 

3. 

22 

200 

316 

63 3 

50 

31*650 

•> 

Deshi cotton seed Go j ra ... 

Passed 

46 

75 

22 

186 

329 

56-5 

40 

22*600 

li ; 4-F. American cotton seed, 
Gojra 

Not passed 

1(K) 

11 

22 

471 1 

607 

78 '0 

74 

57*7*20 

\ 

4-F. American cottonseed, 
Gojra 

Passed 

10 

20 

17 

254 

:40i 

84-3 

48 

40*464 

5 

4-F. American cottonseed, 
Jaranwala 

Not passed 

26 

11 

IS 

454 

509 

S9‘2 

60 

53*5*20 

6 

4-F. American c.otton seed, 
Jaranwala 

Passed 

12 

1 

66 

26 

210 

•314 

1 

mn 

57 1 

1 

36 0.30 

1 

1 


Table III. 

Showing the reialive germimting cajHicity of cotton seed jHissed throxujh 
the “ opemr ” and that not so passed. 

APRIL 1918. 


No. 

Kind of cotton I 

Passed or | 
not passed ' 
through the 

1 

1 

i 

! 

opener” 

1 ‘ 

Mixed American cotton 

Not passed 

2 

seed 

Do. do. 

Passed 

3 

Rcsalewala cotton seed ... 

Not ptissod 

4 

Do. do. 

Passed 

5 

Mixed American, Tata 

Not passed 

6 

factory 

Do. do. 

Passed 

7 

1 4-F. American 

Not passed 

8 

Do. 

Passed 

10 

Deshi cotton seed 

Do. 

Not passed 

Pa8.sed 

1 


1 Average of samples 

«« It t« 

1,8, 6.7A9 
*2.4, 6.8&10| 


■2 
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11 

43 

5 

195 


68 6 

44 

31181 

31 

15 

5 

159 

210 

75*7 

49 

;47()93 

57 

1 

2 

2.59 

319 

81*2 

69 

.56*018 

67 

5 

9 

223 

;104 

73 3 

72 

52-776 

•22 

18 

2 

2*28 

270 

84*4 

76 

65144 

1 

41 

1.5 

11 

ITO 

‘2.37 

71*8 

59 

12-362 

71 

1 

11 

294 

377 

77*9 

72 

56*088 

28 

0 

7 

197 

•232 

84*9 

1 

69 

58*581 

76 

19 

18 

2*23 

3.36 

! 66*3 

71 

47*073 

42 

25 

10 

199 

276 

72*1 

1 

61 

43*981 
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1 

75*7 

66-4 

51 1 

... 

... 

i ... 

... 


: 75 6 

6*2 

46 96 



NOTES 


I2i^- 

It will be seen that germination is not apparently affected to 
a serious extent. It is of course important that the setting of the 
knives ingiiming should be altered for American cotton to prevent 
crushing of seed. These results are being put inh) j)racticc now 
by the abandomnent this year of the condition in auction sales 
hold by the Department, that kapas be not passed thi-ough an opener. 
This will facilitate marketing and enable a better class of cotton 
to be turned out. 

In carrying out these tests, it was found very difficult at times 
to distin^ish between partly undeveloped American seeds and large" 
size deshi, seeds. It was found, however, that by moistening the 
seed with saliva, the fu^z could be ousily jcmoved with the linger 
nail from American seed, while from (ks/n it could not he thus 
removed. The point is of some practical importance in classification 
as disputes sometimes arose e.specially in the auctif>n sale (ilass 
with less than I per cent, deshi or in the iJiire Anierican class, fn 
the latter class especially buyers sometimes claim deshi as being 
present in traces when it is in reality only a ctiso of frost-affected 
or undeveloped American seeds. — [Bhai Khakak SiNan.) 

* 

♦ ♦ 

COTTON RESEARCH. 

A COPY of a voiy iiitoresting loctiiro (leliv'fMc.d liy Dr. LawioiKM^ 
Balls before the Royal Society of Arts on A])ril JOtli luis just (Mune 
to hand. It reviews v''ery briefly the trend (»r the aiillior's work 
on cotton in Egypt and indicates clearly sonic of <lic (lifliciiltics 
which he, 111 common with otlnu* scientists working in otJu^r lii^lds 
towards similar objects, lias e.YpffiiciH cd. It omits all tlu^ dcJ-ails 
of his Mendolian work on Egyjitian cottons and ])ass<?s over that 
aspect rapidly, but shows how he was led t/o study the iKjalth of 
the cotton plant in Egypt, the dice, ts <»f cnvironiiicnl' upon it, how 
he is searching to intcrjirct into exact teiins intelligible to the 
research worker tlie qualities in raw cotton required by the spiniKU* 
so that his lecture has a wider bearing than Egypt. Most of these 
points are dealt with in greater detail in his books, notably the 
“ Cotton Plant in Egypt ” and “ The Development and Propertiiis 
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of Raw Cotton.” He touched in his lecture on the administrative 
difficulties of 'keeping pure a selected strain of cotton when grown 
conunercially, due to the natural cross-fertilization and quite apart 
from the added difficulty of the mixing of seed in ginneries, and 
describes the method he was trying to bring into effect in Eg3rpt just 
before he left. The most striking of the results of researches into 
the effects of environment on yield mentioned in the paper was that 
into the root-system of the cotton plant and the depth to which it 
penetrated, its function as far as absorption was concerned was 
iuainly confined to the lower end. The falling off in acre-yield 
in cotton in Eg3q)t is thus largely ascribed to the general rise in the 
level of the water table resulting from the extended use of irrigation. 
It is well known that the heads of the Irrigation Department in 
Egypt are now paying great attention to drainage. By an ingenious 
use of graphs he was able to establish a correlation between the 
rate of arrivals of raw cotton at Alexandria and the actual rate of 
ripening of the cotton in the field and to deduce therefrom that the 
chief phenomenon noted in regard to arrivals of cotton at Alexandria, 
viz., that the bulk of the crop now reaches Alexandria sooner than 
it used to do, is most probably due to the maximum rate of production 
in the field being maintained for a shorter period due to the cutting- 
off effect resulting from the rise in the water table. 

Another entirely separate line of enquiry, but one also very 
likely to be of interest to all workers on raw cotton, is connected 
with the question of determining the length and uniformity of staple 
of raw cotton. The detailed measurement of hairs is too laborious 
and slow for practical work ; the combing out of the hairs to form 
a halo round the seed avoids sampling error but leads to a method of 
judging t)q)es different from that adopted by the buyer who examines 
the staple of the ginned lint. Dr. Balls has constructed a machine 
for which a provisional patent has been obtained whereby the hairs 
in a tuft of ginned cotton which have been laid out straight and 
parallel are then delivered in order on a graduated scale — the short 
ones first, the intermediate ones next, and the longest last. Succes- 
sive tufts are fed into the machine automatically. Two minutes 
provides enough classified cotton to weigh out in any desired fineness 
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of classification, and at the end of half an hour frequency curves 
of a reasonable and measurable degree of precision can be plotted 
showing the variation in length of staple within a satnple. Owing 
to restrictions on manufactwre, etc., the machine is not yet on the 
market. As it happened the writer had some samples with him 
of ginned lint of Tinnevelly selections Nos. 2 and 3. Dr. Balls has 
taken some of these to put through his machine, and it is hoped 

he will send an account of how they behave.— [D. T. Chadwick.] 

. « 

• * 

PROHIBITION OP THE IMPORTATION OP COTTON PLANTS, ^ 
UNGINNEO COTTON AND COTTON SEED INTO 
PRENCH COLONIES. 

Having regard to the danger which may result from the 
introduction into French Colonies of cotton seed infected with 
parasites or coming from areas where the plantations are ravaged 
by insects, and considering in particular the extensive damage 
caused in Egypt and Brazil by the Pink Boll-Worm parasite, the 
introduction of which into Egypt is believed to be due to im- 
portation of seeds from India, and into Brazil to seeds of Egyptian 
origin, and in view of the opinion of the Epiphytic Advisory 
Committee, it is resolved* by the French Ministry of Colonies 
that — 

(1) The admission and circulation into French (\>lonics 

of entire cotton plants or parts of cotton plants, 
whether green or dry, are pmhibited, also unginned 
cotton and cotton seed coming from Egypt, British East 
Africa, German East Africa, Nigeria, Sierra fjeone, 
Asia, Brazil, Mexico, the Hawaii Islands as well 
as from all countries where the import of the said 
products is not prohibited. The above [iroliibition 
applies to all soil as well as to all sacking, lioxes and 
wrappings which have been used in the transjKirt of 
the articles enumerated above. 

(2) The admission and circulation of cotton plants, whether 

entire or parts thereof, and whether green or dry. 


^ An extract from “ Journal Officiol May 7th, 1918. 
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of unginncfl cotton or cotton seed from any other 
source cannot l)e authorized into any French Colonies 
whats*»ever except on presentation of a certificate 
of origin issued by a competent authority in the 
place of origin and certifying thkt the said entire 
plants or parts of plants of cotton, whether green or 
dry, or the said ungmned cotton or the said cotton 
seeds have iKd. been harvested either in Fgy]it or in 
Britisli Bast Africa or in (Icrinan Fast Africa or in 
Nigeria or in Sierra Tjcone or in Asia or in Brazil or 
in Mexico or in the fslands of Hawaii or in any other 
country wlierc the iinp< -tation of the said products is 
not prohibited. This certificate is only vsilid if it bears 
the endorsement of the (rovernor General, the Governor 
or the senior Besident in the French Colonics concerned, 
of the Governor General or the liesident General for 
Algeria, Tunis or Morocco, and that of the consular 
agents of the French Republic for foreign countries. 

(3) Every entire cotton plant or part of a cotton plant, 

whether gi’een or dry, as well as every consignment 
of uuginned cotton or of cotton seed presentiHl for 
importation and coming from Egypt, British East 
Africa, German East Africa, Nigeria, Sierra Leone, 
Asia, Brazil, Mexico or the Islands of Harvaii or fronr 
a country where the importation of the said products 
is not prohibited, shall be immediately seized or des- 
troyed by fire at the expense of the holder. The 
sanwi procedure is prescribed in the case of those 
imports for which the importer fails to furnish a 
certificate of origin recognised as valid as well as 
for the soil, sacking, boxes and wrappings used in 
transport. 

(4) The admission and circulation of entire plants or parts 

of plants, whether green or dry, or unginned cotton 
and cotton seed accompanied by a certificate pre- 
scribed in Article 2, are not definitely authorised until 
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an examination lina been carried out by tlic antliority 
2 )resci‘ibed by the (Jovenior showing that these entire 
plants or parts of plants and that this nnginned 
cotton and these cotton seeds are apparently healthy 
and free from ])ests. Every sus})ceted consignment is 
iinmctliately seized and destroyed by fire at the cost 
of the holder. 

(6) The terms of the present resolution are aj)2dieable to all 

grains or jiarts of jdants liable to infection by the 
“Pink Boll-Wonn ” and partienlarly to ffihiscim, 
anitKtl)iniis and Hibiscus csciilciitiis. 

((}) fnfringements of the provisions of this resolution will 
be ])'nnished in conformity with the 2)rovisionH of 
Articles 3, 4, 5, and (5 of the deeiee of the (ith May, 
1913, relating to the introduction of jilants into the 
French (Colonies. 

(7) All provisions inconsistent with the i)resent resolution 

are hereby repealedl 

* 

* * 

Tine snapshots given in Plates XXX, XXX f au<l XXXlf were 
taken during a mission to Mesopotamia when the writer along with 
Mr. Ward, Tnspector-flencral of friigation, was sent to advise the 
Ueneral OHiccr Commanding as regards methods of increasing the 
food jiroduction of the country. 

Owing to military considerations it is not jwissible to go into 
further details, but the jihotographs may be of some interest 
at the present juncture as much interest has been evinced in 

Mesopotamia. — [0. S. IIkxdrrsox.] 

* 

* * 

Wmi a view to conserve the. rolling stock and to enalde the 
military traffic to be handled expeditiously certain nistrictious were 
placed last year on the carriage of goods tralHc on all Indian rail- 
ways. Early in the present year all goods bookings to foreign 
railways were stopped by the 15. & X. \V . Ky. This created a 
serious problem regarding the transport by rail of large quantiti(!S 
of Pusa wheat and other seeds intended for sowing in distant parts 
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of this country. The only course open was to send by passenger 
train, but it is not economical to send large co nsignm ents of seed 
long distances in this way. Accordingly a large number of indents 
from Central India, Kathiawar, and Bengal for seed of improved 
varieties of wheat and other crops could not be met. As one of the 
ways of relieving the heavy congestion of traffic on Indian railways 
in the^ days is to ensure a sufficiency of local produce in each 
province and thus obviate the necessity of transporting bulky 
produce, and as one of the easiest methods of increasing the produc- 
^tion of wheat and other food grains is the substitution of higher 
yielding varieties, it was represented to the Central Transport and 
Foodstuffs Board that it was in the best interests of the railways 
themselves as well as of the country that facilities should be given 
to the Agricultural Department generally in the transport of seed 
of all improved varieties of food grains intended for sowing. The 
Board have, accordingly, instructed the Directors of Civil Supplies 
in the various provinces to issue priority certificates in class 2 (b) 
for all consignments of improved varieties of seed for sowing purposes 
booked by or under the orders of the Agricultural Department in future.— 
[Editor.] 

The Advisory Council of Science and Industry of the Common- 
wealth of Australia has issued a pamphlet (Bulletin No. 5), dealing 
with some problems of wheat storage. The bulletin is divided 
into two parts dealing respectively with damaged grain and insect 
pests. The former consists of the report of a committee appointed 
to investigate the utility of quicklime for the preservation of 
wheat, in accordance with a scheme outlined by Mr. A. 0. Barrett. 
After careful investigation the committee recommends that the 
process shall be given a trial. Its experiments and observations 
indicate that ordinary wheat is improved by the treatment, the 
deterioration of damaged wheat is checked, and any mousy 
taint is removed. The growth of weevils was not inhibited, 
nor were their eggs and the young pupse prevented from 
developing. The latter problem is dealt with more fully in the 
second part of the bulletin, which includes a summary of reports 
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received from the Govermnent entomologists of the various States 
as to insects damaging grain, and a progress report of the special 
committee on the damage to stored grain by insects. The committee 
recommends the appointment of a qualified investigator for system- 
atic research on the life-history of the weevils in Australia and 
the best means of dealing with them, and this proposal is at present 
under consideratum by the Wheat Board. — [Nature, May 23rd, 
1918.] 

* 

« * 

THE ORIGIN OF THE UBA CANE. 

Mr. Noet. Deerr writes in the Tnteniaiional Suffar Journal, 
April 1918, as follows : — 

Access to the excellent libraries in New York has enabled me 
to locate references which throw light on the origin of the Uba cane. 

The Report of the Royal Botanic Gardens of Mauritius for 
1870* gives an account of a large number of varieties of canes 
that were imported to that island in 1869. Amongst these imjiorta- 
tions were six varieties from Brazil, and included therein is the 
Uba cane. It is classed in the report as “ a worthless variety.” 

In the Sugar Cam for .Tune, July, and August, 1877, there 
appears a translation from the Portuguese of the rejiort of a committee 
that was appointed to investigate the alleged successful grafting 
of the sugarcane. Frequent reference is made in this report to the 
Uba cane as a variety well established at that date, ft cim als(^ 
be inferred from the report that the exi.stence of Ihe Uba cane in 
Brazil runs back for many years. 

1 was fortunate enough to find a copy of the vcjry rare /> 
arhoribus frudihm et herhis medieis atque albnentarii namentihus in 
Brasilia et regionibus vicinis of Pis(», dated 1658. The description 
of the sugarcane begins with the words ‘‘ Hiec arundo, Vilxi ef 

Tacomare^, Lusitanis Ganna d’Acuquare, dicta ” The words • 

italicised are the native Brazilian equivalents for a reed or cane. 

The same copy of Piso contained the Tractahis topographiens 
et meteoroHogictts Brasilice of Marcgraf. In the .section De artnts 
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* H^ugar Cane, Docomber 1870. 
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problem, but the people have not yet quite realized the necessity of 
taking extra care and trouble in the matter of stock-breeding. It 
requires to be brought home to them that it pays to devote attention 
to details such as purchasing a good animal, feeding it properly, 
mating it with a suitable sire, taking proper care of calves, and 
kee^ping the animal in fit condition when dry. A little more cleanli- 
ness in the production and handling of milk also will bo amply 
repaid. If the conference succeeds in interesting people in this 
question and arousing their enthusiasm and in enlisting the support 
of wealthy people for the opening of model dairy farms outside 
large cities, the pace of the work which the Department is already 
doing will be considerably accelerated. 


[Editor.] 




